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J 

MIL -STD-44 9D 
NOTICE -1 

. 18  May  1976 

MILITARY STANDARD 

RADIO  FREQUENCY SPECTRUM CHARACTERISTICS 
MEASUREMENT O F  

TO  ALL HOLDERS OF MIL-STD-449D 
1. MAKE THE FOLLOWING PEN AND INK  CHANGES: 

a. Page 2: Add  new paragraph: 

"1.5.1 Phased  array  system. The CE104,  CE108,  CE110,  RE102, 
CS107,  CSlO9, m-methods and Paragraph 5.6 are not 
applicable for multiple  transmitter/receiver phased array  radars and 
phased array  ant ermas. I f  

b. Page 5, Paragraph 3.17, line 3: Delete "CSlOL" and  substitute "CS101". 

c. Page 5, Paragraph 3.22, line 4: Delete 1'f0=c/2a11 and substitute 

d. Page 15, Paragraph 5.6.2.4.2, line 2: Delete "bare-" and  substitute 

"fC=c/2a". - 

'bore-". 

FSC EMCS 

7 .  
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NIL-STD-qq7D  NOTICE 3 EN W 77777LL 0060363 3 H 

i 
- i  

MIL-STD-449D 
NOT I CE- 1 

e.Page 65, METHOD CS108, Paragraph 3.1, re la t i onsh ips :   De le te  and 
s u b s t i   t u t e :  

"For a s ing le  convers ion  receiver :  

For'a  dual  -conversi on rece iver :  

For  a t r i p l e   c o n v e r s i o n   r e c e i v e r :  - 

[,page 66, Paragraph  4(b), l i n e  8: Delete  "add  just ' '  and s u b s t i t u t e  
"adjust" .  

2 
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MIL-STD-449D 
NOTICE-1 

~. 

g.Page 69, METHOD CS109, Paragraph 3.1, -relationships: Delete and 
substi tute: 

"For-a single conversion receiver:' 

For a dual-conversion receiver: 

" 

fsp = 

For a .t.riple  conversion.receiver: 

fsp = h f L O  f, Q f L 0  + 

- 

f f,, I I I 
1 2 -  2 3 

3 

:-J t i .  
,-. 
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NIL-STD-447D  NOTICE 3 EN 7777733. 0060365 7 m I 

I 
i 
I 
i 

i 
. I  ! 

MIL-STD-449D 
.NOTICE-l 

h. Page 778 Paragraph 1: Delete and substitute: 

"1. Purpose.  This mehtod is used  to  determine  the  inter- 
modulation characteristics of. receivers  that  result  from  the mixing of 
two or more  undesired  frequencies  in  the  non-linear  elements of the 
receiver.  This mixing  may .result in the  generation  of-a  third  signal  at 
the  receiver tuned frequency which is of sufficient  amplitude to  be 
detected as a potential  interfering  signal.  Paragraph  4 (a) of this method 
is used  to  determine  the  intermodulation  characteristics of phased 
array antennas  resulting  from  element  interactions within the antenna. I I  

i. Page 78, Paragraph 4: After  title, add: "These tests will be  per- 
formed  at  the  three  standard  test  frequencies of each band for  each 
intermodulation  case  specified  in 3. 1._? 

j. Page 79, Paragraph 4, last  sentence:  Delete and substitute: 

"(o) The follwing test  may  be  made on phased array antennas 
to  determine  the  existence of antenna  element  interaction within the antenna. 
A test  transmitter will be  place 22.5 degrees off bore-sight of the  array 
under  test.  The  test  transmitter will be  prepared  to  transmit a phase 
modulated  signal with a maximum  phase  deviation  equivalent  to  the 
smallest  increment of phase which an array element  can  be  shifted.  The 
rate of phase  modulation will be  made  to  vary between a low frequency 
called f l   to  one-half of the  operating  frequency of the  array.  The  frequency 
f w i l l t e  the  inverse of the time  period defined by the  velocity of 
l@t divided into  the  largest  diameter of the  array antenna  under  test. 
The  rate of variation of the modulating frequency will not exceed  the  decay 
time  constant of the  first  evanescent mode below the lowest  propagating 
mode of a representative  array  element.  The  power  density  at  the  array 
under  test will be  the  maximum  power expected. The  array  under  test will 
be electronically  steered to point the main  lobe  toward  the  test  transmitter. 
During the  transmission of the  phase  modulated  waveform  to  t  he  array,  the 
receiver  amplifier power output will be  monitored with a spectrum  analyzer 
before  the point of the first conversion. I I  

. .  
k. Page 99, METHOD CSll8, title:  Delete  "(Pulsed)". 

1. Page 101/102,  METHOD CSll9, title:  Delete  "(Pulsed)". 

2. The follwing pages of MIL-STD-449D have  been  revised and supersede . 
the  pages  listed: 

4 
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N I L - S T D - 4 4 7 D   N O T I C E  L E N  9 77777LL OObOlbb 7 

c 
MIL-STD-449D. 
NOTICE-1 .. 

New Page Date Superseded  Page Date 
23 5 18 "76 235 22 February 1973 
236 18 May 1976 236 22 February 1973 

3. Retain this notice and insert  before  the  table of cöntents. 

4. Holders of MIL-STD-449D will verify  that page changes and additions 
indicated  have  been  entered.  The  notice will be  retained as a check  sheet. 
This  issuance,  together with appended pages, is a separate publication. 
Each  notice is to be  retained by stocking  points  until  the  Military 
Standard is completely  revised or canceled. 

Preparing  activity: 

(Project EMCS-0067) 
Navy-EC 

*US. GOVERNMENT PRINTING OFFICE: 1976-603-766/4613 

dustodians : 
Amy-EL 
Navy-EC 
Air  Force-lo 

, 
l 

i 
Review activities : 
Army-TE 
Navy-SH, AS 
Air  Force-11 

~ 

User activities: 
Army-PA 
Navy-MC, OS 
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MIL-STD-449D 
22 February 1973 

RADIO FREQUENCY  SPECTRUM  CHARACTERISTICS 

MEASUREMENT  OF 

1. SCOPE 

1.1 Scope.  This  technical  standard  establishes  uniform  measurement  tech- 
niques  that  are  applicable  to  the  determination  of  the  spectral  characteristics 
of  transmitters,  receivers,  antennas,  and  system  couplers. 

1.2 Format 

1.2.1 Numbering  system.  The  test  methods  contained  in  this  standard  are 
designated  by  a  series  of  numbers  in  accordance  with  the  numbering  system  de- 
scribed  below,  where : 

R = Radiated 
C = Conducted 
E = Emission 
S = Susceptibility 

and "--'I = numerical  order  of  test  from 101 to 201. 

(a) Conducted  Emission  tests  are  designed  by  "CE--. I t  

(b) Radiated  Emission  tests  are  designed  by "RE--." 
(c) Conducted  Susceptibility  tests  are  designated  by  "CS--." 

(d) Radiated  Susceptibility  tests  are  designated  by ''RS--. 

1.2.2 Method  of  reference.  When  applicable,  test  methods  c,ontained 
herein  shall  be  referenced  in  the  individual  specification  by  specifying  this 
standard  and  the  method  number. 

1.3 Application.  This  measurement  standard  shall  apply  to  all  equipments, 
subsystems,  and  systems  that  are  designed  to  emit or respond  to  electromagnetic 
energy  in  the  frequency  range  of 0.014 MHz  to 1 2 .  GHz.  This  document  covers 
measurements  over  the  frequency  range  of 0.014 MHz  to 12 GHz, and  wherever  pos- 
sible  to 40 GHz.  The  frequency  range of measurement  should  be  expanded  as 
instrumentation  becomes  available. 

1.4 Number  of  equipment  samples.  The  measurements  described  in  this 
standard  may  be  applied  to  one or more  samples  of  a  particular  equipment  nomen- 
clature. It should be  recognized  that  measurements  on  a  single  equipment 
sample  may  be  insufficient  to  describing  the  general  characteristics  of  that 
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nomenclature,  Whenever  the  situation  permits,  it  is  desirable tg measure 
several  samples  of  the  same  nomenclature. 

1.5 Selection  of  tests.  The  measurements  described  in  this  standard  may 
be  applied  in  whole  or  in  part  to  a  particular  test  sample,  depending on the 
needs  associated  with  that  sample.  Agencies  responsible f o r  committing  work  in 
accordance  with  this  standard  are  to-specifically  identify  each  test  (or  portion 
of  each  test)  that  is  to  be  performed.  In  making  this  selection,  the  dependency 
of  some of the  tests  in  this  standard  on  other  tests  in  the  standard  should  be 
recognized, 

1.6 Classification. 

1.6.1 The  general  spectral  characteristics  measurements  are  as  specified 
herein, 

1.6.1.1 Conducted  emission  measurement  (closed  system) . These  measure- 
ments  are  intended  to  disclose  the.  spectral  characteristics  of  equipments de- 
signed  either to transmit  or  receive  electromagnetic  energy  by  measurement o f  
emissions  at  their  antenna  terminals. 

1.6.1.2  Radiated  emission  measurement  (open  field).  These  measurements 
are  intended  to  disclose  the  spectral  characteristics  of  a  complete  system  by 
measurement  of  emissions  radiated  by  the  -system's  antenna. 

1.6.1.3  Conducted  susceptibility  measurements  (closed  system).  These 
measurements  are  intended  to  disclose  the  spectral  characteristics  of  equipments 
designed  either  to  transmit  or  receive  electromagnetic  energy by measurement 
of  their  susceptibility  to  electromagnetic  energy at their  antenna  terminals. 

1.6.1.4 Radiated  susceptibility  measurements  (open  field) . These  meas- 
urements  are  intended to disclose  the  spectral  characteristics  of  a  complete 
system  by  measurement  of  its  susceptibility  to  electromagnetic  energy  received 
by  the  system's  antenna. 

2. REFERENCED  DOCUMENTS 

2.1  The  following  documents  of  the  issue  in  effect  on  date  of  invitation 
for  bids  or  request  for  proposal  form  a  part  of  the  standard  to,  the  extent 
specified  herein. 

STANDARDS 

MILITARY 
MIL-STD-463 - Definitions  and  Systems  of  Units,  Electromagnetic 

MIL-STD-469 - Radar  Engineering  Design  Requirements,  Electro- 
MIL-STD-831 - Test  Reports,  Preparation of 

Interference  Technology 

magnetic  Capability 
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HANDBOOK 

MIL-STD-449D 
22 February  1973 

MILITARY 
- - MIL-HDBK-216 - RF Transmission  Lines  and  Fittings 

. (Copies  of specif icat ions,   s tandards,   drawings,  and publ icat ions  required 
by suppl iers   in   connect ion  with  specif ic   procurement   funct ions  should  be ob- 
ta ined from the   p rocur ing   ac t iv i ty  o r  as d i rec ted  by the   con t r ac t ing   o f f i ce r  .) 

3. DEFINITIONS 

3.1 Meaning of terms not   def ined  herein are i n  accordance  with MIL-STD- 
463 and MIL-STD-469. 

. a  
3.1.1 Antenna. A device employed a s  a means f o r   r a d i a t i n g   o r   r e c e i v i n g  

electromagnetic  energy. 

3.1.2  Antenna,  elevatable. An an tenna   des igned   to   e leva te ,   (e i ther  by 
use o f  a servo-mechanism o r  manual drive),   thcough  an  angle.  No morethan 
rout ine   e f for t   should   be  employed to   provide  maneuverabi l i ty   in . the vettical 
plane. 

3.1.3 Antenna,  fixed. An antenna  designed  to   radiate  a selected  angle  
of e leva t ion  and cannot  be  adjusted  except  by removing or   rep lac ing  mounting 
hardware. 

3.2  Couplers. 

(a) When used in  connection  with  the  system  to  be  measured, a 
coupler is a frequency.   select ive  device which  "couples"  the  system of equip- 
ment t o   b e  measured t o  i t s  antenna. 

(b) When used in   connect ion  with  the tes t  equipment  Set-up, a coupler 
is  used t o  sample a port ion of t h e   s i g n a l   t o   b e  measured (signal  sampling de- 
v i ce ) .  

3.3 Duty cycle.  For a repet i t ive  s ingle-pulse   t ransmit ter   (such  as  a 
r a d a r   t r a n s m i t t e r ) ,   t h e   r a t i o  of the   pu lse   wid th   to   the   pu lse   per iod .  For a 
repe t i t ive   mul t ip le -pulse  transmitter (such as an  IFF  interrogator)  , t h e   r a t i o  
of the sum of the  pulse   widths  of the   pu lses   in   the   pu lse  group to   t he   pu l se  
period. 

3.4  Emission  spectrum. A power versus   f requency   d i s t r ibu t ion  of a s igna l  
about i t s  fundamental  frequency  which  includes  the  fundamental  frequency,  the 
associated  modulation  sidebands,   as well as non-harmonic  and  harmonic emissions 
and their   associated  s idebands.  

3.5 Environment,  elevated, The electromagnetic  environment  observed 
a s  a r e s u l t  of  measurements made above  the  ground  level  specified  in  Para- 
graph  3.6. 

3 
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IfIL-STD-449D 
22 February  1973 

3.6  Environment,  ground level. The electromagnetic  environment  observed 
as a r e s u l t  of  measurements  taken a t  o r  below the   he ight  above the ground l e v e l  
of the  system  antenna. 

3.7 Far f ie ld   dis tance.   That   dis tance  between two antennas  equal to $/h 
Or 3hy  whichever is  l a r g e r ,  where D is the  maximum aperture  dimension  of  the 
laraest   antenna,  and h is  the  wavelength a t  the  fundamental  frequency. If t he  
test antenna  aperture (D21 is  larger  than  one-tenth  of  the  aperture of t he  
antenna  being measured (Dl) , t h e n   t h i s  minimum test-site dis tance is  ( ~ ~ 2 + ~ ~ ~ ) / h .  

3.8 Image response. The specif ic   spurious  response of a superheterodyne 
rece iver   to  a sippal t h a t   d i f f e r s  from the  tuned  frequency by twice t h e   i n t e r -  
mediape"?requency. 

3.9 !fid-pulse minimum v i s i b l e   s i g n a l  (WbNS) . The minimum input   pulse  
s imal  potqer level which permits  v i s i b i l i t y  o€ t he   cen te r  of the  output  Pulse.  
This level is obtained by i n i t i a l l y   s e t t i n g   t h e   i n p u t   s i a n a l  above the de- 
tect ion  threshold and then  slot-rly  decreasing  the  amplitude. 

3.10 Minhum v i s i b l e   s i g n a l  (WS). The minimum input   pu lse   s igna l  Power 
level trhich permits vis ibi l i ty   of   the   output   pulse .   This   level .  is  obta ined   in  
the same manner a s  N P N S .  

3.11  ?lodulation  types. 

3.11.1 A?4 (amplitude  modulation).  Modulation i n  which the  amplitude of 
a wave i s  the   cha rac t e r i s t i c   sub jec t  of va r i a t ion ,  

3,11.2 CW (continuous  wave). An electromagnetic wave tha t   var ies   s inus-  
ofdally i n  amplitude and  remains  constant i n  frequency. 

3.11.3 DSB (double  sideband) . The AM transmission of a c a r r i e r  accom- 
panied  by  both  sidebands. 

3,11,4 FM (erequency  modulation).  Modulation i n  which the  instantaneous 
frequency of a wave d i f f e r s  from its carrier frequency by an amount proportional 
to  the  instantaneous  amplitude of the  modulating  signal.  

3.11,s ISB (independent  sideband). Amplitude modulation  with  the carrier 
e i ther   guppressed   or   re inser ted ,  accompanied  by both  sidebands,  each of  which 
contains  separate  information, 

3.11.6 SSB ( s ing le  s.ideband) . Amplitude  modulation  with  the  carrier and 
one sideband  suppressed. 

3.11.7 Pulse.  Modulation o f  a c a r r i e r  by a pulse   t ra in .  

3.12 Notch f i l t e r .  A f i l t e r  which great ly   a t tenuates   f requencies   within 
a narrow band  and passes frequencies  outside  this  narrow band. 

3,13  Peak envelope power (PEP), PEP is the  average  pover o f  a sinusoidal  
signal at: the highest  crest: of the  modulation  envelope. 

4 
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3.14 DBM/KHZ ( d e c i b e l s   r e l a t i v e   t o  1 milliwatt p e r   k i l o h e r t z .  The  power 
s p e c t r a l   d e n s i t y  of   noncoherent   s igna ls  whose average  power i s  p r o p o r t i o n a l   t o  
bandwidth.   Decibels relative t o  I milliwatt p e r   k i l o h e r t z  , dBm/kHz = 10 
LoglO(P/B)  where B i s  the  bandwidth  of   concern  in  kHz. 

3.15 Pulse   wid th .  The time i n t e r v a l   b e t w e e n   h a l f   v o l t a g e   p o i n t s   i n   t h e  
time wave form  of a p u l s e d   s i g n a l .  

3.16 Receiver .  An equ ipmen t   spec i f i ca l ly   des igned   t o   r e spond   s e l ec t ive ly  
to   e l ec t romagne t i c   ene rgy .  

3.17 Reference  f requency,  The modulation  frequency , RF f requency   or  (BFO) 
Beat-Frequency o s c i l l a t o r   f r e q u e n c y   t h a t   p r o d u c e s   t h e  maximum rece ive r   aud io   ou t -  
pu t  (maximum (S+N)/N) in   accordance   wf th   the   p rocedures   o f  Test CSlOL-SeA&Jtivity, 
and o t h e r   r e c e i v e r  tests as r e q u i r e d .  

3.18 Spurious  emission.  Any undes i red   emiss ion   of   e lec t romagnet ic   e ie rgy ,  

3.19 Spurious  response.  Any undes i r ed   r e sponse   t o   e l ec t romagne t i c   ene rgy .  

3.20 Standard  response.  A s  a 10 dB (SSN) /N o u t p u t   r a t i o   f o r  AM and SSB 
receivers and f o r  FM rece ive r s   unde r   modu la t ed   cond i t ions ,  20 dB of q u i e t i n g  
f o r  FM receivers under  unmodulated  conditions,   and minimum or   mid-pulse  minimum 
v i s i b l e   s i g n a l   f o r   p u l s e d   r e c e i v e r s ,  

3 .20.1  Standard test frequencies .   That   group  of   f requencies   to   which 
t r a n s m i t t e r s   o r   r e c e i v e r s  are tuned   dur ing   the  test procedures .  A t  least t h r e e  
such   f requencies   ex is t   in   each   equipment   tun ing   band ,   loca ted   approximate ly  a t  
t h e  10 p e r c e n t ,  50 pe rcen t  and  90 pe rcen t   po in t s   i n   each   band  and are r e f e r r e d  
to   a s   t he   l ow,   mid ,  and  high X test f r e q u e n c i e s ,   r e s p e c t i v e l y .  

3.21  Tuning  band. The range of frequencies  over  which  an  equipment 
ope ra t e s   w i th  a g iven   band   swi tch   se t t ing .  

3.22  Waveguide cu tof f   f requency .  Th&t frequency  below  which wave propa- 
ga t ion   canno t   occu r   i n  a waveguide.  For a rectangular   waveguide  with  broadwall  
d imens ion ,   a - -equal   to   o r   g rea te r   than  twice the   nar row wall dimension,  b--the 
cu tof f   f requency  is  defined  by  fo=c/2a,   where  f ,  is  the   cu to f f   f r equency   o f   t he  
guide ,  c is t h e   v e l o c i t y  of   I . ight ,   and  the  dis tance  dimensions  of  a and c are 
i n  t h e  same uni ts .   For   the  methods  of   determining  cutoff   f requencies   for   other  
type  waveguide,  see MIL-HDBK-216. 

4 .  GENERAL REQUIREMENTS. 

4 . 1  Measurement s e t u p .  The equipment to   be   measu red   sha l l ,  i n  gene ra l ,   be  
set up so t h a t  i t  c lose ly   approx ima tes   t he   i n t ended   ope ra t ing  e lectr ical  con- 
d i t i o n  and   phys i ca l   con f igu ra t ion .  

4.2 Primary power supply   vo l tage   and   f requency .   Pr imary  power supp ly   vo l t -  
a g e   s h a l l   b e   m a i n t a i n e d   w i t h i n  5 percent   o f   the  mean o f   t h e   r a t e d   o p e r a t i n g  l i ne  
vo l t age   r ange   and   w i th in  5 percen t   o f   t he   r a t ed   ope ra t ing   l i ne   f r equency  of t h e  
equipment   be ing   tes ted ,  

5 
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4.3 I n t e r f e r e n c e   f r e e  measurement areas. A l l  f i e l d   m e a s u r e m e n t s   s h a l l   b e  
conducted,   whenever   possible ,   in  areas s u f f i c i e n t l y   f r e e   f r o m   i n t e r f e r e n c e   a n d  
r e f l e c t i o n s ,   a n d   u n d e r   c o n d i t i o n s   t h a t  w i l l  n o t   a d v e r s e l y   a f f e c t   t h e   r e s u l t s .  

4.4  Preparation  of  equipment.   Before  any  measurements are performed,   the 
equipment s h a l l   b e   i n   o p e r a t i n g   c o n d i t i o n .  The s t e p s   s p e c i f i e d   i n   t h e   o p e r a t i o n  
and   main tenance   sec t ions   o f   the   per t inent   t echnica l   manual   sha l l   be   per formed,  
and   any   opera t ing   d i screpancies   sha l l   be   cor rec ted   before   measur ing  i s  s t a r t e d .  
The e q u i p m e n t   s h a l l   b e   a l i g n e d ,   i f   n e c e s s a r y ,  as s p e c i f i e d   i n   t h e   p e r t i n e n t  
o p e r a t i n g   i n s t r u c t i o n s   t o   e n s u r e   t h a t ,   i n s o f a r  as p o s s i b l e  , i t  r e p r e s e n t s   a n  
average  equipment in   no rma l   ope ra t ing   cond i t ion .  Under no  c i rcumstances w i l l  
the   equipment   be   op t imized   wi th ' regard   to   a l ignment  a t  t h e  tes t  f r equenc ie s .  
The r e d d í n g s   s h o u l d   r e p r e s e n t   f i e l d   c o n d i t i o n s   o f   o p e r a t i o n .  

5:- 

4 .5   Phys ica l   d i s t i nc t ion   be tween  receiver, t r a n s m i t t e r .  When tests are t o  
b e  performed on a r e c e i v e r   o r   t r a n s m i t t e r   w i t h   a n   i n t e g r a t e d   a n t e n n a   s y s t e m ,  
e s t a b l i s h  a "p lane   o f   re fe rence"  so t h a t   t h e   p o r t i o n   o f   t h e   e q u i p m e n t  on t h e  
a n t e n n a   s t r u c t u r e   s i d e   o f   t h e   p l a n e  is  des igna ted   t he   an tenna ,   and   t he   po r t ion  
of   the  equipment   on  the  other   s ide  of   the   plane is  des igna ted  as e i t h e r   t h e  
transmitter o r   r e c e i v e r .  It i s  a t  t h i s   r e f e r e n c e   p l a n e   t h a t   e q u i p m e n t   s e p a r -  
a t i o n  w i l l  t a k e   p l a c e  when necessa ry .  The p l a n e   o f   r e f e r e n c e   s h a l l  remain f i x e d  
f o r  an ent i re  series of  equipment tests. I n   t h e   p r o c e s s   o f   e s t a b l i s h i n g   t h e  
r e fe rence   p l ane ,   no   po r t ion   o f   t he   sys t em  unde r  t es t  s h a l l   b e   e l e c t r i c a l l y  re- 
moved f r o m   t h e   s y s t e m ,   n o r   s h a l l   e x t r a  e lectr ical  c i r c u i t r y   b e   a d d e d   e x c e p t  as 
i n d i c a t e d   i n   t h e  measurement  procedure. T h  p l a n e   o f   r e f e r e n c e   s h a l l   b e   e s t a b -  
l i s h e d  as c l o s e   t o   t h e   a n t e n n a  as i s  p rac t i cab le .   Ac tua l   phys i ca l   and  elec- 
t r i c a l   s e p a r a t i o n   o f   t h e   a n t e n n a   a n d   t h e   t r a n s m i s s i o n   l i n e  may be   r equ i r ed .  

4 . 6  Reported  data .   Standardized  formats   for   present ing  equipment   infor-  
mation,  measurement  and tes t  r e s u l t s  are provided  as a p p e n d i c e s   t o   t h i s  docu- 
ment, The appendices   se rve  as a guide   on ly .  The formats  embody t h e  minimum 
d a t a   d e l i n e a t e d   w i t h i n   t h i s  document.  Blank  forms are n o t   a v a i l a b l e .  Addi- 
t i o n a l   g u i d a n c e   i n   p r e p a r a t i o n   o f   r e p o r t s  'are p r o v i d e d   i n  MIL-STD-831. 

4 .6 .1   Genera l   da ta .  

4 .6 .1 .1   Nominal   equipment   technical   information as presented  by  the  equip-  
m e n t ' s   t e c h n i c a l   m a n u a l   o r   o t h e r   a p p r o p r i a t e   r e f e r e n c e   s h a l l   b e   i n c l u d e d ,  A s  
a minimum, t h i s   i n f o r m a t i o n   s h a l l   i n c l u d e ,   w h e r e   a p p l i c a b l e :  

(a)   Frequency  coverage,   the   number  of   tuning  bands,   and  f requency 
range  of  each  band. 

(b)  The  number of RF channels   and   the   wid th   o f   each   channel .  

(c)   Nominal   t ransmit ter   outpyt   power.  

(d)  Nominal receiver s e n s i t i v i t y ,  RF bandwidth,   IF  bandwidths.  

6 
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(e)   Rated  modulat ion (AM),  d e v i a t i o n  (FM), t h e  amount t h a t   t h e   t h i r d  
order   p roduct  i s  down f rom  the  two t o n e   o u t p u t  (SSB) o r   o t h e r   s p e c i f i c a t i o n s  
r ega rd ing   t he  manner i n  which  the  manufacturer  rates the  modulation  scheme of 
t h e   t r a n s m i t t e r .  

(E)  Nominal  antenna  gain,  beamwidth,  polarization. 

(g )   Sys t em  mul t ip l ex ing   capab i l i t i e s .  

Sample d a t a  forms f o r   p r o v i d i n g   t h i s   t y p e   o f   i n f o r m a t i o n   a r e   c o n t a i n e d   i n   t h e  
a p p e n d i x   t o   t h i s   s t a n d a r d .  

4 .6 ,1 .2   Measuremen t   and   ca l ib ra t ion .   De ta i l ed   i den t i f i ca t ion   o f ' s l l  
measurement  and ca l ib ra t ion   i n s t rumen t s ,   and   pe r t inen t   aux i l i a ry   equ ipmen t   u sed  
in   t he   pe r fo rmance   o f   t hese  tests i n c l u d i n g   d a t a   o n   i n s t r u m e n t a t i o n   a c c u r a c i e s ,  
c a l i b r a t i o n   d a t e s ,   s t a b i l i t i e s ,   b a n d w i d t h ,   m e a s u r e d   f i l t e r   i n s e r t i o n  loss' vs  
f r equency ,   and   a t t enua to r   and   coup le r   cha rac t e r i s   t i c s   ac ross   t he   app l i cab le  
f r e q u e n c y   r a n g e   s h a l l   b e   p r o v i d e d   i n   t h e   r e p o r t .  

4 .6 .1 .3   Laboratory tes t  l a y o u t s .  A d e s c r i p t i o n   o f  a l l  l a b o r a t o r y  tes t  
l ayou t s ,   and  a l l  f i e l d  tes t  deployments ,   including  plans,   drawings  and  photo-  
g r a p h s ,   w h e r e   a p p l i c a b l e ,   s h a l l   b e   p r e s e n t e d   i n   t h e   s p e c t r u m   s i g n a t u r e   r e p o r t  
p r e c e d i n g   t h e   t a b u l a t e d   d a t a .   I n p u t   a n d   o u t p u t   t e r m i n a l s   s h a l l   b e   i d e n t i f i e d .  

4 .6 .1 .4   Descr ipt ions.  A d e s c r i p t i o n   o f   t h e   m e a s u r e m e n t   l o c a t i o n   t e r r a i n  
by  topographical  map, and   any   pe r t inen t   f ea tu re s   (moun ta ins ,   bu i ld ings ,   and  s o  
fo r th ) ,   wh ich  may i n f l u e n c e   t h e   m e a s u r e d   d a t a   s h a l l   b e   p r o v i d e d   i n   t h e   r e p o r t .  
The g e o g r a p h i c a l   l o c a t i o n  of  t h e  measurement s i t e  s h a l l   b e   r e c o r d e d  on a topo- 
g r a p h i c a l  map. Photographs   p resent ing  a 360 degree  panoramic  view  taken  from 
the   l oca t ion   o f   t he   equ ipmen t   unde r  tes t  s h a l l   b e   p r e s e n t e d   i n   t h e   r e p o r t .  

4.6.1.5 Test d a t a .  Test da t a ,   p lus   s ample   ca l cu la t ions   employ ing   ac tua l  
measu red   da t a   t o  show how t h e   d e r i v e d   d a t a  were o b t a i n e d   s h a l l   b e   p r e s e n t e d  
with  each  measurement . 

4.6 ,1 .6  L i s t  of f a i l u r e s .  A l i s t  o f   f a i l u r e s   t h a t   o c c u r r e d   i n   t h e   e q u i p -  
ment involved  in   the  measurement   program  during  the tes t  per iod ,   and  a descr ip-  
t i o n  of the  checks made to   de te rmine   the   condi t ion   o f   equipment   per formance  
f o l l o w i n g   r e p a i r s   s h a l l   b e   p r e s e n t e d   i n   t h e   r e p o r t .  

4 .6 .1 .7   O the r   da t a .   O the r   i n fo rma t ion   r e l evan t   t o   t he  tes t  program  which 
may affect   measurements ,   such as pecu l i a r i t i e s   encoun te red   i n   equ ipmen t   pe r -  
f o r m a n c e ,   d i f f i c u l t i e s   i n   p e r f o r m i n g  tests,  genera l   weather   condi t ions ,   and  
descr ip t ions   o f   measurement   p rocedures   sha l l   be   p resented   in   the   repor t .   I f  
any  measurement  cannot  be  performed,  reasons why a n d   e f f o r t s   t o   s u r m o u n t   t h e  
problem w i l l  b e   c o v e r e d   i n   t h e   r e p o r t .  

4 . 6 . ~  8 Block  diagrams. A system  of   block  diagrams  should  be  furnished 
iden t i fy ing   t he   p l ane   o f   r e f e rence   employed   fo r   t he  tests a s  well as a l l  o t h e r  
s igna l   i n j ec t ion   and   mon i to r ing   po in t s .   Those   con t ro l s  whose s e t t i n g s  are 
s i g n i f i c a n t   t o  a p a r t i c u l a r  test method s h a l l   b e   i d e n t i f i e d   a n d   t h e   c o n t r o l  
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p o s i t i o n s   d u r i n g   t h e  tes t  s h a l l   b e   d e s i g n a t e d   s u c h  as, ''ser t o   p o s i t i o n  5", 
" turned  ful ly   c lockwise",   and so f o r t h .  A desc r ip t ion   o f   t he   sys t em  ope ra t ion  
s h a l l   b e   i n c l u d e d ,   a l o n g   w i t h   p e c u l i a r i t i e s   t h a t  are not   normally  encountered.  
The se tup   fo r   each   measu remen t   sha l l   be   p re sen ted   i n   b lock   d i ag ram  fo rm de- 
p i c t i n g   t h e   s p e c i f i c   i n p u t   t e r m i n a l s ,   o u t p u t   t e r m i n a l s ,   a n d  tes t  .equipment 
in t e rconnec t ions .  

4.6.1.9  Photographs.  A l l  measurement  photographs s h a l l   b e  a t  least  
2-112 by 3 i n c h e s   w i t h   t h e   g r a t i c u l e   l i n e s   c l e a r l y   v i s i b l e   a n d   w i t h   e a c h  l i n e  
a c c u r a t e l y   c a l i b r a t e d .  Where measured  data  are no t   c l ea r ,   l a rge r   pho tographs  
or h ighe r   r e so lu t ion   pho tographs   sha l l   be   t aken .  

5. DETAILED REQUIREMENTS 

9 . 1   I n s t r u m e n t a t i o n .  

5 1.1 Signa l   gene ra to r s .  

5 .1 .1 .1   Frequency   accuracy .   The   s igna l   genera tor   f requency   sha l l   be  
measured  before  and  during  the  measurement  procedures  with a frequency meter o r  
counter   capable   o f   assur ing   the   des i red   degree   o f   accuracy   ( see   5 .1 .7) .  

5.1.1.2  Output  accuracy. The o v e r a l l   o u t p u t   c a l i b r a t i o n   o f   t h e   s i g n a l  
g e n e r a t o r   s h a l l   b e   c o r r e c t   t o   w i t h i n  2 dB a t  a n y   a t t e n u a t o r   s e t t i n g .  

5.1.1.3 Output  impedance, The s igna l   gene ra to r   ou tpu t   impedance   sha l l   be  
unbalanced  50 ohms, r e s i s t i v e ,   w i t h  a VSWR no t   t o   exceed   1 ,3 :1 .   Fo r   t h i s   pu r -  
pose ,   the   genera tor  may b e   a d j u s t e d   w i t h  a matching  network of known l o s s  a t  
the  measurement  frequency . 

5.1.1.4  Modulation  and  deviation.  For  measurements  where  modulation  or 
dev ia t ion  i s  r e q u i r e d ,   t h e   p e r c e n t a g e   o f   m o d u l a t i o n   o r   d e v i a t i o n   s h a l l   b e  known 
wi th in  5 pe rcen t .  

5 .1 , l .  5 Harmonic   conten t .   S igna l   genera tor   ou tputs   conta in   harmonics   o f  
the  fundamental   f requency.   These  harmonic  outputs   should  be  a t tenuated  suf-  
f i c i e n t l y   i n   o r d e r   t h a t   f a l s e   r e c e i v e r   r e s p o n s e s  w i l l  not   be   produced.   In  
p a r t i c u l a r ,  low p a s s   o r   b a n d p a s s   f i l t e r s   o f  known i n s e r t i o n   l o s s  a t  the  funda-  
mental   f requency  should  be  used when spur ious   responses  are being  measured a t  
f requencies  well  be low  the   rece iver   tuned   f requency ,   This   t echnique  i s  used t o  
a t t e n u a t e  a l l  gene ra to r   ha rmon ics   t o   l eve l s   be low  the   s ens i t i v i ty   o f   t he  
r ece ive r .  

5.1.1.6  Leakage, Most s i g n a l   g e n e r a t o r s   e x h i b i t  some l e a k a g e   t h a t  i s  
p a r t i c u l a r l y   n o t i c e a b l e  when t h e   a t t e n u a t o r  is n e a r  i t s  maximum a t t e n u a t i o n  
s e t t i n g .  Low-leakage s i g n a l   g e n e r a t o r s   s h a l l   b e   u s e d   t o   p e r f o r m   t h e s e   m e a s u r e -  
ments ;   adequate   sh ie ld ing ,   separa t ion ,   and  power l i n e   f i l t e r i n g   s h a l l   b e  
employed to   e l imina te   t he   poss ib i l i t y   o f   e r roneous   r e su l t s   caused   by   imprope r  
coupling of t h e   s i g n a l   g e n e r a t o r   t o   t h e   r e c e i v e r .  
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5 . 1 . 1 . 7   I n t e r p u l s e  CW leakape.  Some p u l s e   s i g n a l   g e n e r a t o r s   o f   t h e  master- 
o s c i l l a t o r   k e y e d   a m p l i f i e r   t y p e   g e n e r a t e  a CW o u t p u t   d u r i n g   t h e   i n t e r v a l   b e -  
tween p u l s e s .   T h i s   r e s i d u a l  CN e n e r g y   s h a l l   b e   b e l o w   t h e  MDS o f   t h e  receiver 
f o r   t h e   p u l s e   d e s e n s i t i z a t i o n  tes t  and a t  least  50 dB below t h e   p e a k   v a l u e   o f  
t h e   p u l s e   f o r   o t h e r  tests. 

5 . 1 . 1 . 8   E n v e l o p e   d i s t o r t i o n .   D i s t o r t i o n   s h a l l   n o t   e x c e e d  1 p e r c e n t  a t  
30 pe rcen t   modu la t ion   fo r   t he   r ece ive r   non-pu l se   s e l ec t iv i ty .  It may be   neces-  
s a r y   t o   m o d u l a t e   t h e  CI4 o u t p u t   o f   t h e   g e n e r a t o r   w i t h  a low-dis tor t ion   audio  
o s c i l l a t o r   t o  meet t h i s   d i s t o r t i o n   r e q u i r e m e n t .  

5 . 1 . 2  Equipment t e r m i n a t i o n s .  

5 .1 .2 .1   T ransmi t t e r  dummy l o a d s .  Dummy l o a d s   s h a l l   h a v e   a d e q u a t e  power 
h a n d l i n g   c a p a c i t y   t o   t e r m i n a t e   t h e   t r a n s m i t t e r .  They s h a l l   h a v e  a VSWR t h a t  
does   no t   exceed   1 .5 : l  a t  any   s tandard  tes t  frequency.  

5 .1 .2 .1 .1   Ba lanced   sys t ems .   Fo r   ba l anced   sys t ems   t he re   sha l l   be   one  
dummy load  of  50 ohms resist lve impedance   app l i ed   f rom  each   ou tpu t   l i ne   t o   t he  
ground  un less   o therwise   spec i f ied .  

5.1.2.1.2  Unbalanced  systems.  For  unbalanced  systems  the  impedance  of 
t h e  dummy l o a d   s h a l l   b e   5 0  ohms res is t ive u n l e s s   o t h e r w i s e   s p e c i f i e d .  

5 .1 .2 .2  Receiver i n p u t   c o u p l e r s .  The receiver i n p u t   c o u p l e r   s h a l l   b e  a 
sh i e lded   ne twork   whose   i n se r t ion   l o s s  i s  known t o   w i t h i n  1 dB a t  t h e  measure- 
ment frequency when i t  i s  t e r m i n a t e d   i n  i t s  nominal  impedance.  The  coupler 
i n p u t   i m p e d a n c e   s h a l l   p r o p e r l y   t e r m i n a t e   t h e   s i g n a l   s o u r c e  (VSWR less than  
1 .3: l )  independent   of   load.  The output   impedance   of   the   rece iver   input   coupler  
s h a l l   b e  as r e q u i r e d   i n   5 . 1 . 2 . 2 . 1   a n d   5 . 1 . 2 . 2 . 2 .  

5 .1 .2  - 2 . 1  Balanced  systems. The output   impedance   of   the  receiver i n p u t  
c o u p l e r   f o r  a ba lanced  receiver s y s t e m   s h a l l   b e  50 ohms r e s i s t i v e   i n   e a c h   l i n e  
t o   t h e   g r o u n d .  

5 .1 .2 .2 .2  Unbalanced  systems.   The  output   ïmpedance  of   the  receiver   input  
coupler   for   an   unbalanced  receiver s y s t e m   s h a l l   b e  50 ohms resist ive.  

5.1.3 Frequency selective v o l t m e t e r s .  

5 .1 .3 .1   Cal ibrat ion.   Frequency selective v o l t m e t e r s   s h a l l   b e   c a l i b r a t e d  
as two t e r m i n a l   v o l t m e t e r s  a t   a l l  measurement   f requencies   by   re fe rence   to  
s t a n d a r d   s i g n a l   g e n e r a t o r s .  

5 .1 .3 .2   Output   indicat ions.   Frequency selective v o l t m e t e r s   u s e d   i n   t h e s e  
measurements s h a l l   b e   m o n i t o r e d   b y   a u r a l  as well as v i s u a l   i n d i c a t o r s .  An 
o s c i l l o s c o p e   s h a l l   b e   u s e d  as a v i s u a l   i n d i c a t i o n   d e v i c e   t o   i n s u r e   t h a t   t h e  
f requency selective v o l t m e t e r   i n d i c a t i o n s  are due t o   s i g n a l s   a n d   n o t   n o i s e  
( e s p e c i a l l y   a p p l i c a b l e   t o   p u l s e   m e a s u r e m e n t s ) .  

. 
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5.1.3 e 3 Bandwidth. 

5.1.3.3.1  Recovery  of  peak  pulse.  When  making  measurements  requiring  re- 
covery  of  peak  pulse  level,  the  instrumentation  3  dB  bandwidth  in  MHz  shall  be 
at  least  2/T,  where  T  is the nominal  pulse  width,  in  microseconds.  For  a  pulse 
compression  system,  this  bandwidth  should  be  at  least  2d/T,  where d is  the  pulse 
compression  ratio,  and  T  refers  to  the  expanded  pulse  width. 

5.1.3.3.2  Acquisition  of  fine  grain.  When  making  measurements  involving 
acquisition  of  fine  grain  spectrum  details,  the  instrumentation 3 dB bandwidth 
in  Megahertz  shall  be  less  than l / l O T  or  d/lOT. 

5.1.3.3.3  When  making  measurements  involving  recovery  of  the  time  waveform 
of  a  pulse  signal,  the  instrumentation 3 dB bandwidth  in  MHz  shall  be  greater 
than l/g, where 3 is the  pulse  rise  time  in  microseconds, A measurement  objec- 
tive  'shall  be a bandwidth of approximately lO/y. 

5.1.4 Attenuators. 

5 L4.1 Calibration,  The  calibration of attenuators  external  to  signal 
generators  shall  be  known  within 1 dB at  each  measuring  frequency  when  it  is 
terminated  in  its  nominal  impedance.  The  attenuator  shall  have  a VSWR less 
than 1.3:1 independent  of  load  when  driven  by  a 50 ohm  source.  The  requirement 
for  attenuator  calibration  can  be  waived  if  in  the  calibration  process  the  at- 
tenuator  insertion loss is  included as part  of  the  signal  substitution  source, 

5.1.4.2 Use. An  attenuator  with  at  least  5 dB of  insertion loss should 
be  located  at  the  input  to  a  test  receiver  whenever  'it  may  be  expected  that  the 
input  impedance  of  the  receiver  will  present  a  mismatch  to  the  signal  generator. 
This  requirement  may  be  waived  where  it  inhibits  the  ability  to  provide  speci- 
fied  input  signal  levels. 

5.1.5  Transmitter  signal  sampling  devices.  For  transmitter  testing  a 
sampling  device  shall  be  used,  where  needed,  to  measure  the  output  level  of 
each  signal  component  emitted,  This  device  may  be  a  voltage  divider,  power 
attenuator,  directional  coupler,  probe,  or  a  suitable  band  reject  filter,  or 
combination  thereof.  The  choice  of  sampling  device  is  to be determined  by  the 
availability,  the  frequency  of  the  transmitter,  the  power  output  level,  the 
minimum  level  at  which  spurious  responses  can  be  detected  and  knowledge  of the 
impedaÌice  characteristics  of  the  transmitter  output  termination. The-  coupling 
loss of  the  device  shall  be  known  within 1 dB  at  each  measurement  frequency. 
The  requirement  for  device  calibration  can  be  waived  if  in  the  calibration 
process  the  device  insertion loss  is  included as part  of  the  signal  substitu- 
tion  source. 

5.1.6 Spectrum  analyzers.  The  spectrum  analyzer  shall  be  used  with  a 
signal  generator  for  calibration  purposes,  and  the  resultant  amplitude  accuracy 
shall be  within 2 dB.  For  bandwidth  consideration,  refer  to  5.1.3.-3.2. 

5.1.7 Frequency  accuracy.  When  an RF frequency  is  stated in a  test,  tab- 
ulation,  test  report, and.so  forth,  it  shall  be  taken  to  mean  the st,ated  fre- 
quency  with  an  accuracy  of 1 part  in 106 unless  otherwise  noted. 
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5.2 Transmitter  measurements. 

5.2.1 Externally  modulated  non-pulsed  transmitters. It is  recommended 
that,  as  a  convenient  aid  in  establishing  the  system  being  measured  is in  sat- 
isfactory  operating  condition,  measurements  generally  be  performed  in  the  fol- 
lowing  sequence: 

Method  CE101 - Modulator  Bandwidth 
Method  CE102 - Modulation  Characteristics 
Method  CE103 - Power  Output 
Method  CE105 - Carrier  Frequency  Stability 

. i 

Method  CE107 - Conducted  Emission  Spectrum  characteristics  (Narrow- 
Bandwidth) 

Method  CE109 - Conducted  Emission  Spectrum  Characteristics  (Wide- 
Bandwidth) 

Method  CE111 - Intermodulation 
Method  RE101 - Radiated  Emission  Spectrum  Characteristics. 

5.2.1.1 Required  modulation.  The  modulation  used  for  these  tests  shall 
be as specified  in  the  individual  test  procedures to follow.  Independent  side- 
band  (ISB) modulation will use  SSB  techniques  where  applicable. 

5.3 Internally  modulated  pulsed  transmitters. It is recommended that 
measurements  be  performed  in  the  sequence  indicated  unless  otherwise  noted: 

Method  CE104 - Power  Output 
Method  CE112 - Conducted  Amplitude  versus  Time  Characteristics 
Method  CE108 - Conducted  Emission  Spectrum  Characteristics  (Narrow- 

Bandwidth) - 

Method  CE110 - Conducted  Emission  Spectrum  Characteristics  (Wide- 
Bandwidth) 

Method  RE102 - Radiated  Emission  Spectrum  Characteristics 
Method  CE106 - Carrier  Frequency  Stability 

5.3.1 Required  modulation.  All  tests  with  the  exception of test  CE1046 
shall  be  performed  under  conditions of minimum  and  maximum  duty  cycle at each 
standard  test  frequency. .. These  same  tests  shall  also  be  performed at the  mean 
standard  test  frequency  using  the  mean  pulse  width  and  repetition  rate  of  the 
system  under  test,  unless  otherwise  specified. 

11 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



MIL-STD-449D 
r 22  February 1973 

5.4 Receiver  measurements. 

5.4.1 Multiplex  receivers.  Whenever  possible,  receivers  intended  for  use 

after  demultiplexing  has  taken  place.  For  receivers  that  operate  with  external 
demultiplexing  equipment,  such  devices  should  be  connected  to  the  receiver in, 

i 

i 
i in  multiplex  communication  systems  shall  be  measured  at  a  point  in  the  receiver 

I accordance  with  normal  installation  instructions. F -  
! 5.4.2  Non-pulsed  receivers. It is  recommended  that  measurements  be  per- 

formed  in  the  following  sequence,  unless  otherwise  indicated. 

i 
i Method CS101 - Sensitivity 

Method CS103 - Dynamic  Range 
Method CS105 - Audio  Selectivity 
Method  CS106 - Selectivity 
Method  CS108 - Conducted  Spurious  Response 
Method  RSlOl - Radiated  Spurious  Response 
Method CS110 - Intermodulation 
Method CS112 - Oscillator  Emission 

t .  Method  CS114 - Adjacent  Signal  Interference 
f Method  CS116 - Discriminator  Bandwidth 

t 
1 SSB, or FM the  standard  response  criteria  will  be  a  receiver  audio  output 

5.4.2.1  Standard  response.  When a modulated  test  signal  is  used  for AM, 

E (S+N)/N ratio  of 10 dB; The  signal  portion (S) refers  to  the  detected  audio 
frequency  associated  with a modulated  carrier  at  the  receiver  input.  The  noise 
portion (N) refers  to  the  audio  noise  with  a  modulated  carrier  at  the  receiver 
input.  When  an  unmodulated  signal  is  used  for FM, the  standard  response  is . 
20 dB  of  quieting.  For CW receivers,  the  standard  response  is 10 dB (S+N)/N 
using a BFO.  Where a particular  equipment  or  system,  because of its  unique 
configuration  or  type  of  modulation,  cannot  be  measured  in  accordance  with  this 
definition,  a  different  definition  that  is  representative  of  the  operational 
performance  requirements  of  that  equipment  or  system  shall  be  designated  and 
employed  upon  approval  of  the  contracting  officer's  technical  representative  or 
other  designated  technical  authority;  this  may  be  necessary  in  the  case  of  dig- 
ital  data  systems,  multiplex  systems,  and  others. 

i 
i 

5.4.2.2 Measurement  of  standard  response. 

(a) For  measurements  in  accordance  with  the 10 dB (S+N)/N standard 
response  criterion, a distortion  analyzer  shall  be  used.  The 
procedure  involves  comparing  the  receiver  output  level  when 
the  filter  in  the  analyzer  is  removed  from  the  circuit, to the 
output when the  analyzer  is  tuned  to  the  modulation  frequency. 

r 
J 
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If  the  receiver  bandwidth  is  very  limited,  the  distortion 
analyzer  notch  may  remove  a  substantial  portion  of  the  noise 
power.  Therefore,  a  power  ratio of the  noise  without  the  notch 
filter  to  the  noise with the  notch  filter  inserted  must  be 
measured,  expressed  in dB, and  added  to  the (S+N)/N ratio  in 
dB  to  establish  the (S+N)/N ratio  at  the.  receiver  output. 

(“o) When  an  unmodulated  signal  is  used  for FM, the  standard  response 
is 20 dB of  quieting  as  measured  with  a  true  rms  voltmeter. 
The noise  level  reference  is  established  with  zero  input  signal. 

(c) In  all  determinations  of  standard  response,  the  measurement  must 
be  made  with  a  meter  that  has  a  bandwidth  greater  than  the 
overall  audio  bandwidth of the  receiver  being  measured. 

5.5  Pulsed  receivers. It is  recommended  that  measurements  be  performed 
in the  following  sequence,  unless  otherwise  indicated. 

Method CS102 - Sensitivity 
Method  CS104 - Dynamic  Range 
Method  CS107 - Selectivity 

Method  CS109 - Conducted  Spurious  Response 
Method  RS102 - Radiated  Spurious  Response 

Method  CS111 - Intermodulation 
Method CS113 - Oscillator  Emission 
Method CS115 - Adjacent  Signal  Interference 

Method  CS117 - Impulse  Response  Measurement 
5.5.1  Standard  response.  The  standard  response will  be the  minimum  vis- 

ible  signal ( W S ) ,  except  for  the  Selectivity  test,  where  the  standard  response 
will  be  the  mid-pulse  minimum  visible  signal ( M P M V S ) .  Where  a  particular  equip- 
ment  or system,  because  of  its  unique  configuration  or  type  of  modulation,  can- 
not  be  measured  in  accordance  with  this  definition,  a  different  definition  that 
is  representative  of  -the  operational  performance  requirements  of  that  equipment 
or  system  shall  be  designated  and  employed  upon  approval  of  the  contracting 
officer‘s  technical  representative  or  other  designated  technical  authority; 
this  may  be  necessary  in  the  case  of  digital  data  systems,  multiplex  systems, 
and  others. 

5.6 Antenna  measurements. 

5.6.1  General  requirement.  The  purpose of these  measurements  is  to  obtain 
a  representation  of  the  spatial  distribution of power radiated  into  space or ab- 
sorbed  by  a  system. A complete  set of characteristics  for a system  would pro- 
vide  absolute  field  patterns for all  measurable  transmitter-radiated  signals, 
and  for all  receiver  susceptible  frequencies. 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



5.6 .1 .1 .1  To d e t e r m i n e   t h e   f i e l d   p a t t e r n s   o f   t r a n s m i t t i n g   o r   r e c e i v i n g  -. I 
equipment  complete with antenna,   wi th as l i t t l e  s i te  e f f e c t s  as p o s s i b l e ,  

5.6.1.1.2 To d e t e r m i n e   t h e   . f i e l d   p a t t e r n s  of t r a n s m i t t i n g   o r   r e c e i v i n g  
equ ipmen t   i nc lud ing   t he   e f f ec t s   o f   t he  si te.  Where l a r g e   f i x e d   i n s t a l l a t i o n s  
e x i s t ,   t h i s  may be  the  only  type  of  measurement  that   can  be  performed. The 
s i t e  c a n   t h e n   b e   c o n s i d e r e d   a s   p a r t   o f   t h e   r a d i a t i n g   o r   r e c e i v i n g   s y s t e m ,  

5 .6 .2 .1   Genera l   p rocedure .   Antenna   pa t te rn   in format ion   sha l l   be   ob ta ined  
a t  t h e  midband t r a n s m i t t e r  E 
t o  1 2  GHz, and when s p e c i f i c a l l y   r e q u e s t e d ,  at non-harmonica l ly   re la ted   spur ious  
responses  above  and  below  the  midband  standard test frequency.  Adequate  pre- 
cau t ions  must be   p rov ided   t o   p reven t   ex t r aneous   ene rgy   and   spu r ious   r e sponses  
i n   t h e  measurement  equipment  from a f f e c t i n g   t h e   v a l i d i t y  of t h e  measurement . 
system, A t o t a l  measurement  range  of a t  least  70 dB is  r e q u i r e d   f o r   f u n d a -  
men ta l   pa t t e rns ;  a minimum of 40 dB is  r e q u i r e d   f o r   f u n d a m e n t a l   p a t t e r n s  a t  
o the r   f r equenc ie s .  The system  antenna may b e   o p e r a t e d   i n   e i t h e r  an a c t i v e  o r  
pass ive  state. Normally,   the  system  antenna w i l l  b e   o p e r a t e d   i n   t h e  active 
s t a t e .  I f  adequate   power  to   provide  the  required  measurement   range is  no t   p re s -  
en t   a t   non- fundamen ta l   f r equenc ie s ,   t he   sys t em  an tenna  may be   d r iven   by  a 
su i t ab ly   modu la t ed   s igna l   gene ra to r ,   o r  may b e   u s e d   i n   t h e   p a s s i v e  state.  The 
measurement s h a l l   b e  made i n  an area unobs t ruc ted   by   bu i ld ings   and  trees, .The 
antennas will b e   p l a c e d  s o  a s   t o   min imize   unusua l   g round   r e f l ec t ions ,  In  t h e  
placement of t h e  test  an tenna ,   an   ob jec t ive  is  t o   a v o i d   u n u s u a l   r e f l e c t i o n s  
and t h e   r e s u l t i n g  complex  waveform. A relative v e r t i c a l   p r o f i l e  measurement 
w i l l  a i d   i n   d e t e r m i n i n g   t h e   m a g n i t u d e   o f   t h e   r e f l e c t i o n .  The r e l a t i v e  vertical  
p r o f i l e  is  a p l o t  o f  relative received  power i n  dB versus  test an tenna   he ight .  
It may be   de t e rmined   i n   acco rdance   w i th  Method RE101. Where the  azimuth  and 
e leva t ion   of   the   sys tem  an tenna   can   be   var ied ,   bo th   the   sys tem  and  test an tenna  
o r i e n t a t i o n   s h a l l   b e   p o s i t i o n e d  f o r  maximum rece ived   ene rgy .   I f   t he   sys t em 
an tenna   canno t   be   va r i ed ,   t he  test a n t e n n a   s h a l l   b e   o r i e n t e d   f o r   g r o u n d  level 
maximum rece ived   energy .   Requi rement   for   d i s tance   be tween  an tennas  i s  given 
i n  3 . 7 .  Informat ion   regard ing   an tenna   measurements   for   pu lsed   and   non-pulsed  
equipments sha l l   be   i n   acco rdance   w i th   Append ix  F. 

5 .6 .2 .1 .1  Eieasurement  below 20 MHz. The  measurement  antenna s h a l l   b e  a - 
v e r t i c a l   r o d ,  wh ip   an tenna ,   o r   ca l ib ra t ed   l oop  e _  
w i t h   f i e l d   i n t e n s i t y  measurement  instruments.  

5.6.2.1.2  Measurements  between 20 and 400 MHz. The  measurement  antenna 
may be   any   ca l ib ra t ed   an tenna   i n   t he   f r equency   r ange   p re fe rab ly  a d i r e c t i v e '  . . 

antenna   tuned   to   the   p roper   f requency .  ne measurement   an tenna   sha l l   be   lo -  
ca ted  as high  above  the  ground as is  p r a c t i c a l ,   a n d   s h a l l   b e   o r i e n t e d   f o r  
maximum response.  

5.6.2.1.3  Measurements  between 400 and  1000 MHz. The  measurement  antenna 
may b e  a d i p o l e   w i t h  a c o r n e r   r e f l e c t o r   o r  a waveguide  horn. 
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5.6.2.1.4  Measurements  above  1000 MHz. The  measurement  antenna s h a l l   b e  
d i r e c t i v e .  Its s i d e   l o b e   a t t e n u a t i o n   s h a l l   b e  a t  least 16 dB below  the  main 
beam u n l e s s   o t h e r w i s e   s p e c i f i e d .  

5 .6 .2 .2   Polar iza t ion .   Hor izonta l   and  ve r t i ca l  p o l a r i z a t i o n   p a t t e r n s  are 
t o  b e   t a k e n   f o r  a l l  measurements. 

5.6.2.3  Antenna  types.   For  convenience,   antenna  types  have  been  divided 
i n t o  a number o f   c a t e g o r i e s .  Two primary  groups are surface-based  and a i r -  
borne.  The measurement  techniques  described i n   t h i s   s e c t i o n   a p p l y   o n l y   t o  
surface-based  devices .  

5 .6 .2 .3 .1  A f u r t h e r   d i s t i n c t i o n  i s  made be tween  ro ta tab le   and  non- 
ro t a t ab le   an t ennas   wh ich  are in   t u rn   ca t egor i zed   a s   non- scann ing   and   s cann ing  
devices.   Scanning may o c c u r   e i t h e r   i n   t h e   h o r i z o n t a l   ( f o r   e x a m p l e ,   s e c t o r  
scan) o r  ver t ical  ( for   example ,   nodding)   p lanes ,   and   can   genera l ly   be   s topped .  
Vertical s c a n n i n g   d e v i c e s   s h a l l   b e   s t o p p e d   i n   t h e   l o w e s t   p o s s i b l e   e l e v a t i o n  
a n g l e ,   H o r i z o n t a l   s c a n n i n g   d e v i c e s   s h a l l   b e   s t o p p e d  as c l o s e   t o   t h e  geo- 
metrical axis of   the   sys tem  an tenna  as p o s s i b l e .   P o l a r i z a t i o n   s c a n n i n g   s h a l l  
n o t   b e   s t o p p e d .  A f i n a l  breakdown  of  each  of  these  sub-groups i s  made i n  
regard   to   the   degree   o f   maneuverabi l i ty   wi th   which   the   an tenna   can   be   pos i -  
t i o n e d   i n   t h e  ve r t i ca l  plane.  

5 .6 .2 .4   Ro ta t ab le   an t ennas .   Fo r   ro t a t ab le   an t ennas ,   t he   an t enna   sha l l  
b e   r o t a t e d   o v e r  360 degrees   and  measurements   shal l   be   recorded  by a r a p i d  
opera t ing   technique .  An a z i m u t h a l   p a t t e r n   s h a l l   b e   t a k e n   w i t h   t h e  e lec t r ica l  
c e n t e r s   o f   t h e  test and  system  antennàs a t  t h e  same h e i g h t .  An a d d i t i o n a l  
p a t t e r n   s h a l l   b e   t a k e n ,   i f   p o s s i b l e ,  s o  as t o   i n t e r s e c t   t h e   p e a k   o f   t h e  main -. 

lobe ,  Data s h o u l d   b e   r e p o r t e d   i n   r e c t a n g u l a r   c o o r d i n a t e s  as shown i n   F i g u r e   1 4 .  

5 .6 .2 .4 .1   F ixed   e leva t ion   an tennas .   Measure   one   az imuth   pa t te rn  a t  t h e  
f i r s t  ver t ica l  p r o f i l e   p e a k   ( i f  i t  ex is t s )   above   the   g round a t  each  f requency.  

5 .6 .2 .4 .2   E leva tab le   an tennas .  I f  t he   an tenna  i s  r e a d i l y   e l e v a t a b l e ,  
a d d i t i o n a l   a z i m u t h a l   p a t t e r n s   s h a l l   b e   t a k e n   w i t h   t h e   s y s t e m   a n t e n n a   b a r e -  
s i g h t e d  on t h e  test an tenna   he igh t .  One p a t t e r n   s h a l l   b e   t a k e n   w i t h   t h e   s y s -  
tem antenna a t  i t s  maximum e l e v a t i o n   a n g l e .  A minimum o f   f o u r   a d d i t i o n a l  
a z i m u t h a l   p a t t e r n s   s h a l l   b e   t a k e n  a t  e l e v a t i o n   a n g l e s  a t  which  peaks o f  
e l e v a t i o n   l o b e s  are observed.  These  peaks may b e   l o c a t e d   b y   s e a r c h i n g   i n  
e l e v a t i o n   a l o n g  an '   azimuthal   angle   which  intersects   the  main  lobe.  An example 
is  shown in   F igu re   15 .  

5 .6 .2 .4 .3   Semí-e leva tab le   an tennas .   I f   the   an tenna  i s  e l eva tab le   t h rough  
an  angle. o f  less than  80 degrees  i t  s h a l l   b e   t r e a t e d  as an e l e v a t a b l e   a n t e n n a ,  
P a t t e r n s   n e e d   n o t   b e   t a k e n  a t  i n t e r v a l s  less than  5 d e g r e e s .   I f   t h e   a n t e n n a  
is  e l e v a t a b l e   i n   s t e p s ,   a z i m u t h a l   p a t t e r n s   s h a l l   b e   t a k e n   f o r   e a c h   a v a i l a b l e  
p o s i t i o n   n o t   t o   e x c e e d   s i x .  

5 .6 .2 .5   Non-rotatable   antennas.  

5 .6 .2 .5 .1  Test an tenna .   l oca t ions .   Fo r  a l l  non- ro ta t ab le   an t ennas ,   t he  
test a n t e n n a   s h a l l   b e   p l a c e d  a t  e igh t   app rox ima te ly   equa l ly   spaced   angu la r  

1 5  
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. MIL-STD-449D 
22 February  1973 

METHOD CElOl 

MODULATOR BANDWIDTH (Non-pulsed) 

1. Purpose.  The  purpose of t h i s  test i s  to   de t e rmine   t he   f r equency  re- 
sponse   o f   c i r cu i t s   wh ich   p recede   t he   modu la to r   and   e s t ab l i sh   whe the r   t he  modu- 
la tor   has   e .xcessive-bandwidth  which  can  cause  s idebands  outs ide  the  ass igned 
channe l .   Th i s   t ype   o f   i n t e r f e rence  is  u s u a l l y   a d j a c e n t - c h a n n e l   i n   n a t u r e  and 
d r o p s   o f f   r a p i d l y   w i t h  Af.  Because  of t h i s ,   t he   bandwid th   o f   t he   modu la to r  
s h a l l   b e  no grea te r   than   one-ha l f   o f   the   channel   spac ing ,   and  a t  the   f requency  
equa l   t o   one -ha l f  of the   channel   spac ing   the   response   should   be  down at  leas t  
20 d e c i b e l s .  The informat ion   ob ta ined   f rom  th i s  tes t  w i l l  be   used   to  se lec t  
m o d u l a t i n g   f r e q u e n c i e s   f o r   o t h e r   t r a n s m i t t i n g  tests. 

2.  Measurement  setup.  The test a p p a r a t u s   s h a l l   b e   s e t u p  as shovm i n  
F igure  1. 

3. Measurement  procedure.  The test  p rocedures   sha l l   be  as fo l lows:  

(a )   Adjus t   the   f requency   of  a c o n s t a n t   a m p l i t u d e   a u d i o   s i g n a l   t o  
o b t a i n  a maximum percentage   o f   modula t ion ,   f requency   devia t ion  
o r  PEP. R e f e r   t o   t h i s   f r e q u e n c y  as fmax.  Adjust   the power 
l e v e l   o f  fmax t o   o b t a i n  30 percent   modulat ion (AM), 30  percent 
o f   r a t e d   d e v i a t i o n  (FM) , o r  1 0  p e r c e n t   r a t e d  PEP (SSB). Re- 
co rd   t h i s   aud io   i npu t   l eve l   and   f r equency .  

(b) Keep the   aud io   ou tpu t   o f   t he   s igna l   gene ra to r   cons t an t   and  de- 
crease t h e   s i g n a l   g e n e r a t o r   f r e q u e n c y   u n t i l   t h e r e  is  a l dB 
d e c r e a s e   i n   o u t p u t  power f o r  SSB o r  25 pe rcen t   modu la t ion   fo r  
AM o r  25 p e r c e n t   o f   r a t e d   d e v i a t i o n   f o r  FM. 

(c )   Repea t   s t ep   ( a )   fo r  decrease of 3 ,  6 ,  12 ,  18, and  24 dB f o r  SSB 
o r   15 ,   7 .5 ,   3 .25   and   1 .0   pe rcen t   modu la t ion   fo r  AM o r  15, 7 .5 ,  
3 .25   and   1 .0   pe rcen t   o f   r a t ed   dev ia t ion   . fo r  EN. Record  data  
on b o t h   s i d e s  Of fmax. 

(d )   Th i s   p rocedure   sha l l   be   r epea ted   fo r   each   modu la t ion   t ype   i npu t  
t o   t h e   t r a n s m i t t e r  a t  t h e  mean s t a n d a r d  test frequency  of  each 
tuning  band. 

I f   t h e   m o d u l a t o r   i n c o r p o r a t e s   c l i p p i n g ,  AGC, ALC, o r   o t h e r   t y p e   o f   s i g n a l  l i m -  
i t i n g ,  a check  should  be made t o   a s s u r e   t h a t   t h e   a b o v e   i n d i c a t e d   p e r c e n t  modu- 
l a t i o n ,   d e v i a t i o n   o r  PEP is n o t   a c t i v a t i n g   t h e s e   c i r c u i t s .   T h i s   c a n   b e  accom- 
p l i shed   by   mon i to r ing   t he   appropr i a t e   con t ro l   o r   f eedback   t h re sho ld .   I f   t hese  
c i r c u i t s  are b e i n g   a c t i v a t e d ,  a lower   va lue   o f   pe rcen t   modu la t ion ,   dev ia t ion  
o r  PEP s h a l l   b e   u s e d   t h a t  w i l l  e n a b l e   t h e   m o d u l a t o r   t o   o p e r a t e   i n  a l i n e a r  
manner .   Al te rna t ive ly ,   the   modula tor  AGC ( o r   o t h e r )   c i r c u i t  may b e   s t a b i l i z e d  
by  applying a f i x e d   b i a s   t o   t h e   f e e d b a c k   o r   c o n t r o l   c i r c u i t ,   o r   b y   u s i n g   o n e  
tone  a t  frequency fmax t o  set t h e   b i a s  level a t  a r e p r e s e n t a t i v e   o p e r a t i n g  
p o i n t ,  and a second test tone  a t  a level approximate ly   10  dB below  the l eve l  
of  fmax. 

17 
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MIL-STD-449D 
22  February  1973 

METHOD  CE102 . 

MODULATION  CHARACTERISTICS  (Non-pulsed) 

1. Purpose,  This  test  enables  the  measurement  of  the  transmitter  modu- 
lation  characteristics  as  a  function  of  modulation  input  voltage  for SSB modu- 
lation  and  for Al4 or FM systems. 

It  is  a  check  of  the  modulator  power  supply  capability  of AM transmitters,  the 
system  linearity  of SSB transmitters,  and  the  deviation  linearity  of J3 trans- 
mitters,  as  well  as  the  intermodulation  characteristics of these  transmitters 
with  respect  to  the  modulator. 

2. Measurement  setup.  The  test  apparatus  shall  be  set  up  as  shown  in 
Figure 1. 

3.  Measurement  procedure.  The  test  procedures  shall  be  as  specified  in 
3.1 for AM or FM systems  and  in 3 . 2  for SSB modulation. 

3.1 AM or FM systems. 

(a) Adjust  the  frequency  of  the  modulating  audio  signal  generator  to 
the  fmax  obtained  in  the  modulator  bandwidth  test.  Set  the 
transmitter  input  modulation  signal  level  to  zero  and  measure 
and  record  the  percentage  of  modulation (AM), or  deviation 
(E"). A spectrum  analyzer  may  be  required  to  observe  low 
level  modulation.  This  represents  residual  modulation. 

(b) Slowly  increase  the  mod.ulating  signal  level  and  observe  the 
modulation  or  deviation.  Record  sufficient  values  to  plot a 
smooth  curve of modulating  signal  input  level  versus  percentage 
of  modulation o r  deviation  in  kHz. 

(c) This procedure  shall  be  repeated  for  each  modulation  type  input 
to the  transmitter  at  the  mean  standard  test  frequency  of  each 
RF tuning  band. 

3.2 SSB modulation. 

(a) Select  two  frequencies  at  approximately  the  upper  and  lower  one 
decibel  points  of  the  modulator  bandwidth  curve.  Insert  both 
frequencies  at  the  modulation  input  to  the  transmitter. Ad- 
just  both  signal  levels  to  zero  and  measure  and  record  the 
av9rage  power  at the transmitter  output.  This  represents  the 
residual  output. 

(b) Increase  both  modulating  signals  in  steps, so that  they  provide 
equal RF emission  components.  Measure  the  average  power asid 
observe  the  two  tones  and  the  third  order  intermodulation  prod- 
uct  at  the  transmitter  output  with a  spectrum  analyzer.  If 
the  transmitter  cannot  dissipate  an  average  power  equal  to 
one-half  of  the  rated  PEP  continuously,  a  duty  cycle  device 
should  be  used  to  turn  the  modulating  signal  on  and  off. The 

19 
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modulating  signal  should  be  left  on  long  enough to allow  the 
test  equipment  to  respond.  Record  enough  points  to  plot  a 
smooth  curve  of  modulating  signal  input  level  versus PEP (PEP 
equals  twice  the  average  power  for  two  equal  amplitude  tones) 
and  modulating  signal  input  level  versus  output  signal  to  dis- 
tortion  ratio  (fundamental  tone to third  order  product). 

( c )  This  procedure  shall  be  repeated  for  each  modulation  type  input 
to  the  transmitter  at  the  mean  standard  test  frequency of each 
tuning  band. 

4 .  Presentation of measurement  results.  The  results  shall  be  presented 
in  the  formal  as  specified  in  Appendix A.  
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PETHOD  CE103 

POWER  OUTPUT  (Non-pulsed) 

1. Purpose.  This  method i s  used  to  measure  the  power  output  at  several 
frequencies  spaced  throughout  the  frequency  coverage  for  SSB, AM and FM trans- 
mitters.  Since  the  power  output  of  a  transmitter  may  vary  considerably  over 
the  frequency  coverage  and,  in  multi-band  transmitters  may  also  vary  from  band 
to  band,  the  power  output  should  be  measured  at  several  frequencies  spaced 
throughout  the  frequency  coverage,  that is, at  least  the  standard  frequencies 
of  each  tuning  band. 

2. Measurement  setup.  The  test  apparatus  shall  be  setup  as  shown  in 
Figure  2. 

3. Measurement  procedures.  The  test  procedures  shall  be  as  specified  in 
3.1 for AM and FM transmitters  and in 3 . 2  for SSB transmitters. 

3.1 AM and FN transmitters.  The AM and FM transmitters  shall  be  unmodu- 
lated  and  the  procedure  shall  include: 

(a) Tune  the  transmitter  to  a  standard  test  frequency. 

(b) Sample  a  portion of the  transmitter  power  by  adjusting  the 
couplers  and  attenuators  to  obtain  a  convenient  reading  on  a 
frequency  selective  voltmeter  or  calibrated  average  power 
meter.  If  a  frequency  selective  voltmeter  is  used,  signal 
substitution  shall  be  performed  using  a  calibrated  signal 
generator.  The  amount  of  attenuation  in  dB  between  the  trans- 
mitter  output  and  the  meter  is  added  to  the  meter  reading  in 
dBm  to  determine  the  output  power. 

(c) Repeat f o r  each  standard  test  frequency  of  each  tuning  band. 

3.2  SSB  transmitters. The SSB transmitters  shall  be  modulated  by  two 
equal  tones  which  correspond  to  the  tones  uied  during  the  modulator  character- 
istics  test. The procedure  shall  include  the  following: 

(a) Adjust  transmitter  to  obtain  rated  PEP  by  following  the  equip- 
ment's technical  manual. If the  above  information  is  not. 
available,  the  modulation  characteristics  curve  should  be 
consulted  and  the  point  at  which  a  further  increase of audio 
tone  level  ceases  to  produce  a  decrease  in  the  fundamental  to 
third  order  intermodulation  distortion  ratio  should  be  used  to 
describe  rated  PEP. 

(b) Tune  the  transmitter  to a standard  test  frequency. 

(c) Sample  a  portion of the  transmitter  power  with  an  average  power 
meter,  or if possible  measure  directly  with  a  high  impedance 
true RMS voltmeter. 

METHOD  CE103 
21 22 February 1973 
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MIL-STD-449D 
22 February  1973 

(d)   Adjust   the  two aud io   t ones   such   t ha t   t he   r a t ed  PEP is obta ined .  
Measure t h e  RMS audio   input   and   the   average  power ou tpu t .  
Compute PEP as twice the average  power ou tpu t .  

I 
( e )   Th i s   p rocedure   sha l l   be   r epea ted   €o r   each   s t anda rd  test frequency 

of  each  tuning  band. .. 

4 ,  P r e s e n t a t i o n  of measurement r e s u l t s .  The r e s u l t s   s h a l l   b e   p r e s e n t e d  
acco rd ing   t o   t he   fo rma t   spec i f i ed   i n   Append ix  A. 
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METHOD  CE104 

POWER  OUTPUT  (Pulsed) 

1. Purpose.  This  method  is  used  to  measure  the  power  output a t  several 
frequencies  spaced  throughout  the  frequency  .coverage.  Since  the  fundamental 
power  output  of a transmitter  may  vary  considerably  over  the  frequency  coverage 
and,  in  multi-band  transmitters  may  also  vary  from  band  to  band,  the  power  out- 
put  should  be  measured  at  several  frequencies  spaced  throughout  the  frequency 
coverage,  that  is,  at  least  the  standard  frequencies  of  each  tuning  band. 

2. Measurement  setup.  The  test  apparatus  shall  be  set  up  as  shown  in 
Figure 2. 

3 .  Measurement  procedures. 

(a) Tune  the  transmitter  to a standard  test  frequency. 

(b) Sample  a  portion  of  the  transmitter  power  by  adjusting  the 
coupler  and  attenuator  to  obtain a convenient  reading  on a 
frequency  selective  voltmeter  or  calibrated  average  power 
meter.  If a  frequency-selective  voltmeter  is  used,  signal 
substitution  shall  be  performed  using  a  calibrated  signal 
generator. 

(c) Repeat  for  each  standard  test  frequency  of  each  tuning  band. 

4 .  Presentation  of  measurement  results.  The  data  shall  be  presented  in 
accordance to the  format  specified  in  Appendix B. 

2 3 / 2 4  
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22 February  1973 

METHOD  CE105 

t 

j 

CARRIER  FREQUENCY  STABILITY  (Non-pulsed) 

1. .Purpose.  This  test  is  used  to  determine  the  transmitter  frequency 
stability.  This  test is not  required  for SSB transmitters. 

2. Measurement  setup.  The  measurement  setup  shall  be  in  accordance  with - ' 

Figure 2. 

3. Measurement  procedure.  The  measurement  procedure  shall  include  the 
following: 

(a) A frequency  readout  shall be obtained  15  minutes  after  the  trans- 
mitter  is  turned  on  and  at  15  minute  intervals  thereafter  up 
to 4 hours.  Instrumentation  frequency  accuracy of one  part 
per  million  is  required. 

(b) Perform  the  frequency  readout  measurement  at  the  mean  test  fre- 
quency  of  each  band. 

4 .  Presentation of measurement  results.  The  results  shall  be  presented 
in  accordance  with  the  format  specified  in  Appendix A. 

25 /26 
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METHOD CE106 

CARRIER  FREQUENCY  STABILITY  (Pulsed) 

1. Purpose.  This  test  is  to  determine  the  frequency  stability of the 
transmitter. 

2.  Measurement  setup.  The  measurement  setup  shall  be  in  accordance  with 
Figure 2. 

3.  Measurement  pròcedure. 

(a) A  frequency  readout  shall  be  obtained 15 minutes  after  the  trans- 
mitter  is  turned  on  and  at 15 minute  intervals  thereafter  up 
to 4 hours.  Instrumentation  frequency  accuracy  of  one  part 
per  million  is  required. 

(b) Perform  these  measurements at the  mean  test  frequency of each 
band. 

4. Presentation  of  measurement  results. The measurement  results  shall  be 
presented  in  accordance  with  the  format  specified  in  Appendix B. 

27/28 
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METHOD  CE107 

CONDUCTED  EMISSION  SPECTRUN  CHARACTERISTICS 
(NARROW-BAND  WIDTH)  (Non-pulsed) 

L. Purpose.  This  test  is  performed  to  determine  the  closed  system  power 
versus  frequency  characteristics of a  transmitter  about  its  fundamental  and 
second  through  fifth  harmonics. If the  transmitter  being  measured  uses a  wave- 
guide  system,  harmonics  above  the  cutoff  frequency  for  the  first  higher  order 
mode  need  not  be  measured.  The  test  will  be  performed  by  modulating  the  trans- 
mitter  first  with  two  tones  and  then  with  shaped  noise,  except  as  indicated 
herein. 

1.1 Frequency  range. 

(a) For  coaxial  systems  the  frequency  ranges  shall  be  in  the  vicinity 
of the  fundamental  and  the  second  through  fifth  harmonics. 
Data  shall  be  obtained  about  each  of  these  frequencies  over 
the  range  where  transmitter  emissions  exceed  analyzer  noise. 

(b) For  waveguide  systems,  the  frequency  ranges  for  coaxial  systems 
shall  apply,  except  that  harmonics  above  the  cutoff  frequency 
for  the  first  higher  order  mode  need  not be measured. 

1.2  Analyzer  bandwidth  considerations. 

(a) Line  spectrum.  When two tones  are  used  to  modulate  the  trans- 
mitter,  the  analyzer  bandwidth  shall be less  than  one-half  of 
the  lower  tone  frequency. 

(b) Distributed  spectrum.  When  shaped  noise  is  used  as  a  modulating 
signal,  two  criteria  shall  determine  the  analyzer  bandwidth: 

(1) The  analyzer  bandwidth  shall  be  less  than  one-tenth  of  the 
3 dB spectrum  width. 

(2) The  analyzer  bandwidth,  sweep  time,  and  sweep  width  shall 
satisfy  the  following  inequality: 

2(analyzer  bandwidth) x sweep  time 
sweep  width > 100 

(c) Photographs  shall  be  taken  using  a  single  sweep  of  the  analyzer. 

1.3 Amplitude  and  frequency  consideYations. 

(a) The  dynamic  range of the  measured  data  shall  be  at  least 60 dB 
referenced  to  the  maximum  of  the  modulated  spectrum. 

(b) The  sweep  width  shall  be  wide  enough t o  encompass all spectral 
lines  or  modulation  noise  components  above  the  analyzer  noise. 

METHOD CE107 . 
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(c) For two  tones  the  amplitude  and  frequency  display  shall  be  such 
that  every  transmitted  harmonic  and  intermodulation  product  of 
the  two  fundamental  tones  are  clearly  identifiable. 

1.4 Modulating  signals. 

(a) Amplitude. The two  tones  and  noise  distribution  will  usually  be 
of  equal  amplitude.  However,  a  few  transmitters  are  specif- 
ically  designed  to  accept  modulating  signals  which  are  not  the 
same  amplitude  across  the  modulating  frequency  band.  An  ex- 
ample  would  be  a  transmitter  whose  modulator  input  is  equalized 
to  match  the  output  of  a  specific  microphone..  In  such  a  case 
the  amplitude  versus  frequency  response  curve  which  the  trans- 
mitter  is  designed  to  accept  should  be  determined  and  the  am- 
plitudes  of  the  two  tones  and  noise  should  correspond  to  the 
response  curve  as  closely  as  possible. 

(b) Frequency.  The  lower  frequency  of  the  two  tones  should  be 
selected  from  approximately  the  lower  frequency 1 dB  point of 
the  modulator  bandwidth  curve.  The  upper  tone  shall  be  se- 
lected  using  the  following  guidelines. 

(1) Select  a  tune  near  the  upper  edge  of  the  operating  modulator 
bandwidth. 

(2) The  upper  tone  shall  not  be  harmonically  related  to  the 
lower  tone. 

(3)  For AM and SSB the  upper  tone  should  be  chosen  to  produce 
identifiable  out-of-band  harmonic  and  intermodulation 
product  terms  with  readable  power  levels. 

( 4 )  For FM the  upper  tone  should  be  chosen  to  correspond  to  the 
upper  band  limit  specified  by  the  manufacturer  or  to  pro- 
duce  a  good  representation  of  the  spectrum. 

1.5  Modulation  measurement. 
. .  . .  

(a) Amplitude  modulation  shall be measured  at  the RF output  with  a 
device  which  responds  to  the  peak  value  of  the  waveform. 

(b) Frequency  modulation  shall  be  measured  at  the RF output.. 

(c) Single  sideband  output  shall  be  initially  measured  with :a true 
UfS voltmeter  or  average  power  meter for two  tones.  Once  the 
average  value  is  established  a  peak  reading  shall  be  taken of 
the  two  tones. The one-half PEP and  rated PEP value  for  the 
shaped  noise  test  should  be  set  up  by  equating  the  peak  value 
of  the  noise  to  the  peak  value  of  two  tones.  All  peak:  and 
average  power  measurements  shall  be  taken  at  the RF output. 

30 
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2, Measurement  setup,  The  measurement  setup  shall  be  as  shown  in  Figure 
3. . 

3. Measurement  procedure.  The  test  procedure  is  as  follows: 

(a) AdjuGt  the  transmitter  to  the  mean  standard  test  frequency. 

(b) For AM, FM, and SSB transmitters,  insert  two  tones  for  each  band, 
as  described in 1.3  and  adjust  the  tone  levels  to  produce 50 
percent  modulation,  deviation  or  PEP.  For AM and SSB the  tones 

. should  be  equal in amplitude  as  viewed on the  analyzer.  Photo- 
graph  the  spectrum.  For  other  than A M ,  FM and SSB transmitters, 
omit  steps (b) , (c) , and (d) of  this  procedure. 

( e )  Repeat  for 100 percent  (or  maximum)  modulation,  deviation , or 
PEP.  Photograph  the  spectrum. 

(d) For FM, record the.posirive and  negative  frequency  deviations  as 
weil as the  total  deviation. 

(e) Replace  the  two  tone  audio  input  with  a  random  noise  signal  which 
is band-limited  to  equal  the 3 dB  points of the  modulator  band- 
width.  Photograph  the  spectrum  for 50 percent  and 100 percent 
modulation  or  deviation,  or  one-half  PEP  and  rated PEP, which- 
ever  is  appropriate.  Modulation  or  deviation  percentage is 
established  on  the  peak  levels  of  the  noise. 

(€) Band  limit  the  noise  with  a  band  pass  filter  whose  lower  limit 
is 300 Hz and  whose  upper  limit is  NX3400  Hz (where  N  is  the 
number of channels)  and  photograph  the  spectrum  for 50 percent 
and.100 percent  modulation  or  deviation,  or  one  half  PEP  and 
rated PEP, whichever  is  appropriate.  For  multi-channel FI4 the 
filter  characteristics  in  Table I shall  be  used-. 

Table I. Filter  characteristics. 

Number  of  Channels 

. 24 

60 

120 

300 

600 

960 

1800 

Bandpass  Filter  (kHz) 

12-108 

60-300 

60-552 

60-1300 

60-2660 

60-4028 

316-8204 
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If  the  equipment  has  a  specified  number  of  channels  other  than  those  listed  in 
the  table,  use  a  straight  line  interpolation  to  determine  the  bandpass  filter 
for  the  specified  number  of  channels.  Photograph  the  spectrum  for 50 percent 
and 100 percent  deviation.  Record  positive  and  negative  frequency  deviations. 

(g) Repeat  the  above  procedure  for  each  mode  of  operation.  Perform 
these  measurements  at  the  mean  test  frequency  of  each  band, 

(h) Insert  filters  (at  approximately  fo)  between  the  transmitter  and 
the  spectrum  analyzer  that  have  sufficient  rejection  to  prevent 
the  transmitter  fundamental  from  influencing  harmonic  measure- 
ments.  Successively  tune  the  analyzer  to  the  second,  third, 
fourth,  and  fifth  harmonics,  and  repeat  the  above  procedure. 

(i) Harmonic  spectrums  are  taken  only  at  the  mean  test  frequency  of 
the  highest  band. 

(j) The RMS modulating  input  voltage  and  the  modulation  in  percent 
for AM, deviation  in  kHz  €or FM, and  PEP  for SSB will  be  re- 
corded  for  each  photograph. 

(k) The  abscissa  of  the  spectrum  photograph  will  be  calibrated  in 
terms  of  plus  or  minus kHz  relative  to  the  carrier  or  harmonic. 
The  ordinate  will  be  calibrated  in  terms  of  dBm  for  tone  modu- 
lation  and  dBm/kHz  for  noise  modulation. 

4 .  Preientation of measurement  results.  The  measurement  results  shall  be 
presented  in  accordance  with  the  format  specified  in  Appendix  A. 

32 
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METHOD  CE108 " 
"A- . ." 

CONDUCTED  EMISSION  SPECTRUM  CHARACTERISTICS 
(NARROW-BANDWIDTH)  (Pulsed) 

1. Purpose.  This  method  is  used  to  obtain  a  detailed  description  of  the 
closed  system  emission  spectrum  over  the  frequency  range  described  below: 

(a) For  coaxial  systems  the  frequency  range  covered  shall  be  from 
the  fundamental fo through  the  second  harmonic  or  the  cutoff 
frequency  of  the  first  higher  order mode,  whichever is lower, 
and  from fo  down  to 0.8 fo. 

(b) For  waveguide  systems  the  lower  frequency  limit  shall  be $):g of 
the  waveguide  cutoff  frequency  or 0.5 fo, whichever  is  hilgher. 
The upper  frequency  limit  shall  be  either  the  second  harmonic 
frequency  or  the  cutoff  frequency  of  the  first  higher  order 
mode, whichever  is  lower. 

2.  Measurement  setup. The  measurement  setup  shall  be  presented  as  speci- 
fied in  Figure 3 .  

3.  Measurement  procedures. 

(a) Tune  the  spectrum  analyzer  to  the  standard  test  frequency  to 
which  the  transmitter  is  tuned. 

(b) Set  the  analyzer  controls  to  provide  a  display of fo  with  a  fre- 
quency  dispersion  of  approximately  plus  or  minus  10/T,  where T 
is the  nominal  transmitter  pulse  width. The analyzer  band- 
width,  sweep  time  and  sweep  width  shall  satisfy  the  following 
inequality: 

2(analyzer  bandwidth)  2  x  sweep  time 
sweep  width > 100 

(c) Photograph  the  display  and  record  all  significant  analyzer  con- 
trol  settings. 

(d) Calibrate  the  display  using  a  CW  signal.  Provide  sufficient 
power  calibration  points  to  define  the  linearity  of  the  ana- 
lyzer  display in both  frequency  and  amplitude. 

(e) Determine  the  difference  in  sensitivity  of  the  spectrum  analyzer 
to  a  pulsed  input  signal'  of  width  between  2  and 10 microseconds 
versus  its  sensitivity  to  a CW signal.  Record  the  pulse  width 
and  difference  in  sensitivity. Also determine  the  difference 
in  sensitivity  of  the  analyzer  using  a  signal  input  whose  pulse 
width  approximates  that  of  the  transmitter. 

D' 33 22 February  1973 
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(f) Repeat (a) through  (e)  for  an  analyzer  frequency  dispersion  af 
approximately  plus  or  minus  50/T.  Multiple  photographs  may be 
necessary  to  record  this  information. 

(8) Repeat (a) through (e) for  maximum  analyzer  spurious  free fre- 
quency  dispersion  if  greater  than (f) . 

(h) Tune  the  spectrum  analyzer  over  the  appropriate  frequincy  range 
and  record  any  emissions  detected  using the same  procedure 
described  in  (a)  through  (e)  and  using  maximum  dispersion set- 
ting  of  the  ana4.yzer  in  item (g) .  

(i) Repeat  Steps (a) through  (f)  for  each  standard  test  frequency. 

4? Presentation of measurement  results.  The  measurement  results  $hall  be 
presented  in  accordance  with  the  format  specified  in  Appendix B. 
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METHOD  CE109 

CONDUCTED  EMISSION  SPECTRUM  CHARACTERISTICS 
(WIDE-BANDWIDTH)  (Non-pulsed) 

1. Purpose,  This method is used  to  determine  the  closed  system  power 
-.  

versus  frequency  characteristics  of  the  transmitter  over  a  wide  frequency  range 
for  a  closed  system  arrangement. 

1.1 Frequency  range. 

(a) For  coaxial  systems  the  frequency  range  shall  be  at  least 14 kHz 
to 12 GHz. 

(b) For  waveguide  systems  the  lower  frequency  limFt  shall  be 0,9 of 
the  waveguide  cutoff  frequency. The upper  frequency  limit  for 
the  collection  of  emission  amplitude  and  frequency  data  shall 
be either  12 GHz or  the  cutoff  frequency  of  the  first  higher 
order  mode,  whichever  is  lower.  The  upper  frequency  limit  for 
the  collection  of  frequency  data  only shall  be  12  GHz. 

1.2  Required  modulation.  The  transmitter will  be  unmodulated  for AM and 
FM and  modulated  with  two  tones  at  rated PEP for  SSB. The  tones  are  identical 
to  those  used  in  the  narrow-band  conducted  emission  spectrum  test,  Method  CE107. 

1.3 Measurement  sensitivity.  The  measurement  system  shall  have  a  cali- 
brated CW  sensitivity  greater  than: 

(a) Below 300 MHz .......... -90 dBm 
(b) 300-1000 MHz .......... -80 dBm 
(c) 1-3  GHz ............... -70  dBm 
(d) 3-10 GHz .............. -60 dBm 
(e) Above 10 GHz .......... -50  dBm 

2 .  Measurement  setup.  The  measurement  setup  shall  be  in  accordance  with 
Figure  3. 

3.  Measurement  procedure. 

(a) Adjust  the  transmitter  to  a  standard  test  frequency. 

(b) Using  appropriate  filters  to  assure  the  responses  that  are  meas- 
ured  are  transmitter  emissions  and  not  receiver  spurious  re- 
sponses,  locate  an  emission. 

(c) If  the  emission  is  from  a  coaxial  system;  or  is  from  a  waveguide 
system,  and is at  a  frequency  that  is  below  the  cutoff  fre- 
quency  of  the  first  higher  order mode,  obtain  a  convenient 

.~ reading  on  the  frequency  selective  voltmeter.  Duplicate  this 

-. 35 
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reading  with  a  calibrated  signal  generator  to  obtain  the  level 
of  the  emission,  in  dBm.  Other  methods  which  provide  the  same 
accuracy  as  the  one  described  herein  may  be  used. 

(d) If the  emission  is  from  a  waveguide  system,  and  is  at  a  frequency 
that  is  above  the  cutoff  frequency  of the first  higher  order 
mode,  obtain  only  the  frequency of the  emission.  This  data 
will  be  used  when  conducting  Test RE1 - Radiated  Emission 
Spectrum  Characteristics. 

(e) With  maximum  measurement  sensitivity,  continue to tune  the  meas- 
uring  instrument  through  the  entire  tuning  range  until  all 
emissions  are  detected, 

(f) Repeat  this  procedure  at  each  standard  test  frequency. 

(8) All  emissions  should  be  identified  in  terms of the  basic  fre- 
quency  synthesis  scheme  of  the  transmitter. 

4. Presentation of measurement  results.  The  results  shall  be  presented  in 
in  accordance  with  the  format  specified  in  Appendix  A. 
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METHOD  CE110 

CONDUCTED EMISSION SPECTRUM  CHARACTERISTICS 
(WIDE-BANDWIDTH)  (Pulsed) 

1. Purpose.  This  measurement  is  used  to  obtain  a  detailed  description  of 
the  spectrum  surrounding  all  significant  emissions  not  covered  by  Method  CE108. 
Data  shall be  obtained  at fo and  at  each  harmonic of the  tuned  frequency  and  at 
a  sufficient  number  of  non-harmonic  emissions to comprise  a  representative 
sample . 

2. Measurement  setup.  The  measurement  setup  shall  be  in  accordance  with 
Figure 3.  

2.1  Frequency  range. 

(a) For  coaxial  systems  the  frequency  range  covered  shall  be  at  fo 
and  from  the  second  harmonic, 2 fo, up  to  the  cutoff  frequency 
of  the  first  higher  order  mode and from 0.8 fo down  to  where 
the  output  falls  below  the  minimum  sensitivity  level  as  speci- 
fied  in  Method  CE109. 

(b) For  waveguide  systems  the  frequency  range  covered  shall  be  at fo 
and  from  the  second  harmonic  frequency  to  the  cutoff  frequency 
of  the  first  higher  order  mode  or 12 GHz, whichever  is  lower. 
If the  cutoff  frequency  of  the  first  higher  order  mode  is  less 
than  the  second  harmonic  frequency  of  the  system  being  evalu- . 

ated,  this  test  need  not  be  performed. 

3. Measurement  procedure. 

(a) Tune  the  measuring  instrument  through  the  entire  tuning  range  in 
appropriate  increments so that  significant  changes  in  emission 
spectrum  level  can  be  observed. 

(b) Duplicate  each  reading  with a calibrated  signal  generator to ob- 
tain  the  equivalent  level  of  the  emission,  in  dBm.  Other 
methods  which  provide  the  same  accuracy  as  the  one  described 
herein  may  be  used. 

(c) Simultaneously  monitor  the  video  waveform  at  the  output  of  the 
FSV, and  photograph  the  waveform  whenever  signi-ficant  changes 
occur. 

(d) A narrow  band  measurement of a non-harmonic  emission  shall  be 
made in accordance  with  Figure 3 whenever  the  observed  pulse 
shape is similar  to  that  of  the  fundamental. 

3.1 Measurement  sensitivity.  The  measurement  system  employed  shall  have 
a calibrated CW sensitivity  in  accordance  with  Method CE109. 

4. Presentation of measurement  results.  The.  results  shall  be  presented 
in  accordance  with  the  formar  specified  in  Appendix B. 

r\ 
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METHOD CE111 

INTERMODULATION  (Non-pulsed) 

1. Purpose.  This  test  is  used  to  evaluate  the  intermodulation  generating 
properties  of  the  output  of  a  transmitter.  For  this  test  it  is  assumed  that  all 
parameters  will  be  fixed  except  for  the  interfering  frequency.  Intermodulation 
product;  frequencies  may  be  generated  according  to  the  equation: 

fs = nfo -t mfi 

where : 
fs  is  the  intermodulation  frequency  generated 

Eo is  the  transmitter  frequency 

fi is  the  interfering  frequency 

my n are  non-zero  integers 1, 2, and so forth. 

Intermodulation  can  occur  in  any  of  three  equipments:  the  system  transmitter, 
the  interfering  transmitter  and  the  test  receiver. 

1.1 Required  modulation.  Unmodulated CW shall  be  used  for AM and FM. 
Two tones,  approximately  the  upper  and  lower 1 dB  point  of  the  modulator  band- 
width  curve  shall  be  used  for SSB. In  all  cases  the  interfering  transmitter  is 
cw . 

2.  Measurement  setup.  The  measurement  setup  shall  be  in  accordance  with 
Figure 4 .  The  test  setup  shall  include  filters  and  attenuators  to  insure  that 
the  intermodulation  measured  occurs  only  in  the  system  transmitter. 

3. Measurement  procedure.  The  measurements  in 3.1 are  for  the  Frequency 
Selective  Voltmeter  and 3 . 2  are  for  Spectrum  Analyzer. 

3.1 Frequency  selective  voltmeter (FSV). 

(a) Adjust  the  interfering  transmitter  until  its  power  as  measured 
at  the  system  transmitter  is 20 dB  below  the  system  trans- 
mitter  power.  This  "20  dB  of  coupling"  shall  be  maintained 
throughout  the  test. 

(b) Adjust  the  interfering  frequency  until  it  is  one  percent  higher 
than  the  system  transmitter  standard  test  frequency. 

(c) Tune  the  FSV  to  each  of  the  following  intermodulation  product 
frequencies:  2fo-fi,  2fi-foy  fi+fo,  fi-fo. 

(d) At  each of the  above  four  frequencies  in (3) above,  obtain  a 
convenient  level  on  the  FSV  and  substitute a signal  from  a 
calibrated  signal  generator  to  determine  the  level  of  the 
intermodulation  product.  Notch  filters  must  be  used  to  reject 

METHOD CE111 
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fo  and  fi  in  order  to  avoid  intermodulation  within  the FSV 
during  this  measurement. 

(e) To  be  sure  that  an  intermodulation  product i s  being  measured, 
switch  one  of  the  transmitters  off.  If  the FSV reading  re- 
mains  the  same,  the  measured  signal is not  an  intermodulation 
product  and  should  not  be  recorded.  Repeat  for  the  other 
transmitter. 

(f) Repeat  the  above  procedure  with  the  interfering  frequency  set 
to.5 percent, 10 percent,  20  percent,  45  percent,  and 90 per- 
cent  higher  and  l  percent,  5  percent, 10 percènt,  20  percent, 
45  percent  and 90 percent  lower  than  the  standard  test  fre- 
quency. 

(g) Repeat  the  above  steps  for  coupling  vaiues  of 40 dB  and 60 dB. 

NOTE 1 

According  to  the  theoretical  power  relationship,  when  the 
interfering  power  is  decreased  by  an  increment  of  20  dB 
(coupling  changed  from 20  dB  to 40 dB  or 40 dB  to 60 dB), IM 
products  containing fi in  their  identification  should  de- 
crease  by 20  dB, and  those  containing  2  fi  should  decrease 
by 40 dB;  in  general,  those  containing  mfi  should  decrease  by 
20  m  dB.  The  observed  drops  will  not  correspond  exactly to 
the  theoretical  values,  but  they  should  be  reasonably  close. 
An  observed  drop  of  35-45  dB  in  a  product  identified  with  2fi 
might  be  assumed  to  be  reasonably  close  to  the  theoretical 40 
dB; greatèr  deviations  should  be  viewed  as  an  indication  that 
something  is  wrong. 

NOTE  2 

. These  power  relationships  give  a  clue as to  which  products 
observed  for  20  dB  of  coupling  should  also  be  observable  for 
40 dB  and 60 dB  of  coupling. For  example,  if  the  product 
2fo-fi  is  measured to be -10 dBm  for  20  dB  of  coupling,  it 
should  be  observable  for  both 40 and 60 dB of coupling  with 
power  levels  of  approximately  -30  dBm  and  -50  dBm  respect- 
ively.  If  the  level  of  fo-2fi  is  -20  dBm  for  20  dB  of 
coupling,  it  should  be -60 dBm  and -100 dBm  for 40 dB  and 
60 dB  of  coupling  respectively.  The  latter  may  be  beyond 
the  measurement  sensitivity  and  unobservable.  These  power 
relationships  should  be  continuously  monitored  during  meas- 
urements  to  check  the  validity of'the resulting  information. 

3.2 Spectrum  analyzer. 

(a) Adjust  the  interfering  transmitter  until  its  power,  as  measured 
at  the  system  transmitter,  is  20  dB  below  the  system  trans- 
mitter  power.  This  "20  dB  of  coupling"  shall  be  maintained 

40 
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22 February 1973 

throughout  the  test.  Adjust  the  interfering  frequency 5 per- 
cent  higher  than  the  standard  test  frequency. 

(b) Tune  the  spectrum  analyzer  to  the  standard  test  frequency  and 
photograph  the  results.  The  sweep  width of the  analyzer  should 
be  wide  enough  to  encompass  all  intermodulation  levels.  The 
fundamental  or  harmonic  being  investigated  shall be centered 
at  the  top of the  display. 

(c) Tune  the  spectrum  analyzer  to  each  harmonic of the  standard  test 
frequency  and  photograph  the  results.  The  search  shall  be 
limited  to  the  10th  harmonic. 

(d) Tune  the  spectrum  analyzer  to Af, where  Af=fi-fo  and  photograph 
the  results. 

(e) Repeat  the  above  procedure (a) through (d) for  the  spectrum 
analyzer  with  the  interfering  frequency 5 percent  below  the 
standard  test  frequency. 

(f) All  intermodulation  levels  shall  be  calibrated  with  a CW signal 
generator. 

3 . 3  Mean test  frequency.  When  more  than  one  band  exists,  perform  these 
tests  on  the  mean  standard  test  frequency  of  each  band.  Perform  all  measurements 
at  the  mean  test  frequency of one  band  before  changing  to  the  mean  test  frequency 
of another  band. 

3.4  Level  of  intermodulation.  The  level  of  each  intermodulation  product' 
as  it  appears  at  the  system  transmitter  output,  should  be  stated  in  dBm. In 
addition to the  intermodulation  product  level,  the  corresponding  frequency  and 
identification  should  be  listed  in  accordance  with  paragraph 4 below. 

4.  Presentation  of  measurement  results.  The  data.shal1  be  presented  in 
accordance  with  the  format  specified  in  Apjrendix A.  

41/42 
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METHOD  CE112 

CONDUCTED  AMPLITUDE  VERSUS  TIME  CHARACTERISTICS  (Pulsed) 

1. Purpose.  This  method  is  used  to  recover  closed-system  information  on 
the  amplitude  versus  time  characteristics  of  the  fundamental  transmitter  output, 
using a broadband  detector  operating  in  its  linear  range. 

2.  Measurement  setup.  The  measurement  setup  shall  be  in  accordance  with 
Figure 6. 

3. Measurement  procedure, A broadband  crystal  detection  system  shall  be 
used  for  this  test.  The  following  precautions  shall  be  observed  when  performing 
this  measurement. 

(a) The  characteristic  impedance  of  all  interconnecting  cables  should 
match  the  impedance of the  devices  being  connected. 

(b) The  oscilloscope  input  should  be  terminated  to  match  the  detector 
output  and  interconnecting  cable  impedance. 

(c) The  bandwidth  requirement  for  both  the  crystal  detection  system 
and  the  oscilloscope  shall  be  in  accordance  with 5 . 3 . 3 . 3 . 3 .  

4. Presentation of measurement  results.  The  measurement  results  shall  be 
presented  in  the  format  as  specified  in  Appendix B, One  photograph  showing  the 
entire  pulse  should  be  taken  at  each  test  frequency.  The  delay  and  expanded 
sweep  features  of  the  scope  should  be  utilized  to  provide  additional  detailed 
photographic  information  of  the  pulse  leading  and  trailing  edges. 

43/44 
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22  February  1973 

METHOD  RE101 

RADIATED  EMISSION  SPECTRUM  CHARACTERISTICS  (Non-pulsed) 

1. Purpose.  The  purpose  of  this  measurement  is  to  obtain  a  detailed  de- 
scription  of  transmit-ter  emissions  over  a  wide  frequency  range  for  the  open 
field  configuration. 

2.  Measurement  setup.  The  test  procèdure  shall  be  setup as shown  in 
Figure 5. 

3. Measurement  considerations. 

3.1  Prior  to  performing  the  lcequired  measurements,  the  antenna  and  trans- 
mitter  shall  be  separated,  modulated,  positioned,  and  of  the  frequency  indicated 
herein. 

I 

3.1.1  Antenna  separations. The  separation  between  the  transmitter  antenna 
and  the  test  antenna  shall  be  at  least  the  far  field  distance  (see  3.7),  unless 
otherwise  indicated  and  justified  on  the  form  specified  in  Appendix  A. 

3.1.2  Modulation. The  transmitter  will  be  unmodulated  for AM and FM and 
modulated  with  two  tones  at  rated PEP for SSB. The  tones  are  identical tQ those 
used  in  the  narrow-band  conducted  emission  spectrum  te@t , Method  CS107. 

3.1.3  Frequency  range. 

(a) For  coaxial  systems  the  frequency  range  shall  normally  be  from 
14 kHz to  12  GHz. 

(b) For waveguide  systems  the  frequency  range  shall  normally  be  from 
0.9 of  the  waveguide  cutoff  frequency  to 12 GHz. 

Upon  approval  of  the  contracting  officer's  technical  representative  or  other 
designated  technical  authority,  the  frequency  limits  can  be  established  as  the 
frequency  at  which  multiple-mode  propagation  within  the  system  can  exist. 

3.1.4  Antenna  positioning  procedure. The  following  sequence  shall  be 
used  for  the  orientation  of  the  system  and  test  antennas. 

(a) Where  azimuth  and  elevation  of  the  system  antenna  can  be  varied, 
this  shall  be  done  to  produce  the  maximum  signal  at  each  meas- 
urement  frequency  at  the  test  antenna.  The  azimuth (6) and 
elevation (I$) angles  between  the  antenna  boresight  axis  of  the 
system  and  the  test  antenna  shall  be  recorded  after  the  signal 
is  maximized. 

(b) The  test  antenna shall be  adjusted  in  height  at  each  measurement 
. frequency  to  obtain  a  maximum  of  received  energy.  Where  pos- 
sible,  the  adjustment  should  be  made  over a distance  calculated 
to include  two  nulls  in  the  elevation  interference  pattern  re- 
sulting  from  ground  reflectlon. 

45 
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(c) All  position  information shall.be recorded  together  with  the  test 
results  on  the  Form  specified in Appendix A.  , ,  . I  

4 Neasurement  procedure. 

(a) If  the  transmitter  is  designed to operate  into  more  than  one  type 
02 antenna,  the  antenna  with  which  the  transmitter  is  most  fre- 
quently  used  will  be  connected  to  the  transmitter  for  this  test. 
The  transmitter  antenna  should  be  mounted  in  its  normally  used 
configuration  (for  example,  jeep-mounted  man-pack  mounted,  and 
so forth). 

(b) Tune  the  transmitter  to.  a  standard  test  frequency. 

(c) Search  the  entire  frequency  range  with  a  frequency  selective 
voltmeter  and  test  antenna  or  antennas  and  record  all  de- 
tected  emissions,  in  dBm  and  converted  to  dBm/m2. In parti- 
cular,  note  the  frequency-only  data  collected  under  the  Wide- 
Band  section  of  Test  CE5 - Conducted  Emission  Spectrum  Char- 
acteristics,  and  pay  particular  attention  to  the  possibility 
of  emissions  at  these  frequencies . 

) Perform  these  measurements  at  each  standard  test  frequency  with 
the  test  antenna  first  horizontally  and  then  vertically  polar- 
ized. 

) Record  all of the  geometry  associated  with  the  system  and  test 
antenna  (heights,  separation  distance,  elevation  and  azimuth). 

(f) Record  the  physical  length  and  type  of  cable  which  connects  the 
transmitter  to  the  system  antenna. 

(8) All  emissions  should  be  identified  in  terms  of  the  basic  local 
oscillator  scheme of the  transmitter. 

4.1 Measurement  sensitivity.  The  measurement  system  employed  shall  have 
a  calibrated  CW  sensitivity  greater  than: 

(a) Below 300 MHz .......... -90 dBm/m2 
(b) 300-1000  MHz ........... -80 dBm/m2 
(c)  1-3 GHz ................ -70  dBm/m2 
(d) 3-10 GHz ............... -60 dBm/m2 

(e) Above 10 GHz ........... -50  dBm/m2 
4.2  Required  modulation.  All  tests  with  the  exception  of  test  CE105  shall 

be  performed  under  conditions  of  minimum  and  maximum  duty  cycle at each  standard 
test  frequency.  These  same  tests  shall  also  be  performed  at  the  mean  standard 
test frequency  using  the  mean  pulse  width  and  repetition  rate of the  system 
under  test,  unless  otherwise  specified. 

46 
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METHOD RE102 

RADIATED  EMISSION  SPECTRUM  CHARACTERISTICS  (Pulsed) 

L. Purpose.  This  method  is  used  to  obtain  a  detailed  description of pulse 
transmitter  emission  characteristics  for  the  open  field  configuration.  Data 
shall  be  obtained  at  fo  and  each  harmonic  of  the  tuned  frequency  and  at  a  suf- 
ficient  number  of  non-harmonic  emissions  to  comprise  a  representative  sample. 

2. Measurement  setup.  The  measurement  setup  shall  be  in  accordance  with 
Figure 5. The  sep.aration  between  the  transmitter  antenna  and  the  test  antenna 
shall  be  at  least  the  far-field  distance  (see 3 . 7 ) ,  unless  otherwise  indicated 
and  justified. 

2.1 Frequency  range. 

(a) For  coaxial  systems  the  frequency  range  shall  normally  be  from 
14 kHz to 12 GHz. 

(b) For  waveguide  systems  the  frequency  range  shall  normally  be  from 
0.9 of  the  waveguide  cutoff  frequency  to  12  GHz. 

Upon  approval  of  the  contracting  officer's  technical  representative  or  other 
designated  technical  authority,  the  lower  frequency  limit  can  be  established 
as  the  frequency  at  which  multiple-mode  propagation  within  the  system  can  exist. 

2.2 Antenna  positioning  procedure.  The  following  sequence  shall  be  used 
for  the  orientation  of  the  system  and  test  antennas: 

(a) Where  azimuth  and  elevation  of  the  system  antenna  can  be  varied, 
this shall be  done  to  produce  the  maximum  signal  at  each  meas- 
urement  frequency  at  the  test  antenna.  The  azimuth (8) and 
elevation ($I) angles  between  the  antenna  boresight  axis  of  the 
system  and  the  test  antenna  shall  be  recorded  after  the  signal 
is  maximized. 

(b) The test  antenna  shall  be  adjusted  in  height  at  each  measurement 
frequency  to  obtain  a  maximum  of  received  energy.  When  pos- 
sible,  the  adjustment  should  be  made  over  a  distance  calculated 
to  include  two  nulls  in  the  elevation  interference  pattern  re- 
sulting  from  ground  reflection. 

(c) All position  information  shall  be  recorded  together  with  the 
test  results. 

3. Measurement  procedure. 

(a) If  the  transmitter  is  designed  to  operate  into  more  than  one 
type of antenna,  the  antenna  with  which  the  transmitter  is 
most  frequently  used will be  connected  to  the  transmitter  for 
this  test. The  transmitter  antenna  should  be  mounted  in  its 
normally  used  configuration  (for  example  jeep-mounted,  man- 
pack  mounted,  and so forth.) 

49 
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(b) Tune the  transmitter t0.a standard  test  frequency. 

(c) Search  the  frequency  range  with  the  frequency  selective  volt- 
meter  and  test  antenna  or  antennas  and  record  all  detected 
emissions,  in  dBm/m2. 

(d) A narrow-band  measurement  of  a  non-harmonic  emission  shall  be 
made  whenever  the  output  exceeds 20 dB  above  the  noise  levei 
of the  measurement  system. 

(e) Perform  these  measurements  at  each  standard  rest  frequency  with 
the  test  antenna  first  horizontally  and  then  vertically  polilr- 
ized. 

(f) Record  all of the  geometry  associated  with  the  system  and  test 
antenna  (heights,  separatiòn  distance,  elevation  and  azimuth) . 

(g) Record  the  physical  length  and  type  of  cable  which  connects  the 
transmitter  to  the  system  antenna. 

3.1  Measurement  sensitivity.  The  measurement  system  employed  shall  have 
a  calibrated CW sensitivity  greater  than: 

(a) Below 300 MHz . , .. . . . . . . -90 dBm/m2 
(b) 300-1000 MHz . . . . . . , . . . -80 dBm/m2 
(c) 1-3 GHz , . . , . . . . . , . . . . . -70 dBm/m2 
(d) 3-10 GHz , :. . , . . . . , . . . . -60 dBm/m2 
(e) Above 10 GHz . . , . . . . . . . . -50 dBm/m2 . 

4 .  Presentation  of  measurement  results.. The measurement  results  shall  be 
presented  in  accordance  with  the  format of Appendix B. 
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SENSITIVITY (Non-pulsed) 

1. Purpose.  This  method is  used t o   d e t e r m i n e   e q u i p m e n t   s e n s i t i v i t y   t o  
t h e   d e s i r e d  RF s i g n a l s .  

2. Measurement  setup.  The test a p p a r a t u s   s h a l l   b e   s e t u p  as shown i n  
F igure  7, 

3.'. Measurement c o n s i d e r a t i o n s .  The  power l eve l  i n  dBm n e c e s s a r y   t o   c a u s e  
a s tandard   resDonse   should   be   recorded .   This  i s  t h e  l eve l  . d e l i v e r e d   t o   t h e  
receiver antenna t e r m i n a l s .  The s e n s i t i v i t y  test  d a t a   o f   t h e  receiver should 
a lso be   recorded .  

4 .  . Measurement  procedures i 

( a )   T h i r t y   p e r c e n t   m o d u l a t i o n   s h a l l   b e   u s e d   f o r  AM. CW inpu t   and  
30 p e r c e n t   d e v i a t i o n   s h a l l   b e   u s e d   f o r  FM. CW i n p u t   s h a l l   b e  
u s e d   f o r  SSB and receivers w i t h  a BFO. I f   t h e  test receiver 
is d e s i & e d , t o   o p e r a t e   w i t h  a p a r t i c u l a r   a u d i o   f r e q u e n c y  o r  
waveform, t h e   m o d u l a t i o n   s h a l l   b e   t h a t   p a r t i c u l a r   t y p e   s i g n a l .  

(b) Tune t h e  receiver t o  a s t a n d a r d  tes t  f r e q u e n c y .   I n s e r t  a d e s i r e d  
s i g n a l   f r e q u e n c y   a n d   v a r y   t h e   m o d u l a t i o n   f r e q u e n c y   f o r  AM and 
FM, o r   v a r y   t h e  RF f r e q u e n c y   f o r  SSB, o r   v a r y   t h e '  BFO c o n t r o l  
( f o r  CW o p e r a t i o n   w i t h  a BFO) t o   o b t a i n  a maximum aud io   ou tpu t  
(maximum (S+N)/N). I f   t h e  BFO i s  f i x e d ,   v a r y   t h e  RF i n p u t  
frequency.  This  modulating  frequency (AM, FM) o r  RF s i g n a l  
(SSB) o r  BFO f requency   ( r ece ive r s   w i th  BFO) will hence fo r th   be  
des igna ted  as the   Reference   Frequency   for   th i s   and  many o f   t he  
o t h e r  receiver tests.  

(c) . Using t h e  requi red   modula t ion  a t  . the  Reference  Frequency,   .vary 
t h e  RF i n p u t  level u n t i l  a minimum leve l  s i g n a l . p r o d u c e s  a 
s tandard   response .  

(d) A d d i t i o n a l l y   f o r  FM sys t ems ,   i n se r t   an   unmodu la t ed   s igna i   and  
v a r y   t h e   i n p u t  level and   f requency   un t i l  a minimum s i g n a l  
level produces 20 dB o f   q u i e t i n g  a t  t h e  receiver aud io   ou tpu t .  

( e )   R e c o r d   t h e   i n p u t   s i g n a l   l e v e l s   a n d   m o d u l a t i o n   c h a r a c t e r i s t i c s  
used. Also r eco rd   t he   aud io   ou tpu t   f r equency   fo r   t he  case 
when t h e  BFO i s  used. 

( f )  Repeat  the  measurements a t  each   s t anda rd  tes t  frequency  of   each 
band,   and  for   each  modulat ion  type.  

5. P resen ta t ion   o f   measu remen t   r e su l t s .   The   r e su l t s   sha l l   be   p re sen ted  
i n  the   fo rma t  as s p e c i f i e d   i n  Appendix C. 

METHOD CS 10 1 
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METHOD CS102 

SENSITIVITY (Pulsed)  

1. Purpose.  This  method i s  used t o   d e t e r m i n e   e q u i p m e n t   s e n s i t i v i t y   t o  
the d e s i r e d  RF s i g n a l s .  

2 .  Measurement s e t u p .  The test  a p p a r a t u s   s h a l l   b e   s e t u p  as shown i n  
Figure 7. 

3.  Required  modulation. If t h e  test  sample i s  d e s i g n e d   t o   o p e r a t e   w i t h  
a p a r t i c u l a r   p u l s e   w i d t h ,   p u l s e   r e p e t i t i o n  rate, o r   o the r   un ique   modu la t ion ,  
t h e  t es t  m o d u l a t i o n   s h a l l   b e   t h a t   p a r t i c u l a r   t y p e   s i g n a l ,   u n l e s s   o t h e r w i s e  
f n d i c a t e d .  I f  ranges of  pa r t i cu la r   modu la t ion   pa rame te r s  are s e l e c t a b l e   ( s u c h  
as a choice of pulse   wid ths   f rom 1 t o  10  microseconds) , choices   o f   parameter  
va lues   should   be  made t h a t   c o r r e s p o n d   t o   t h e  maximum and minimum S e n s i t i v i t y  
limits of  t h e  receiver. 

4 .  Measurement  procedure. 

(a)  Tune t h e  receiver t o   t h e   s t a n d a r d  tes t  frequency,  

(b) I n j e c t   t h e   d e s i r e d   s i g n a l .  

( c )   D e c r e a s e   t h e   d e s i r e d   s i g n a l   i n p u t  l eve l  u n t i l   t h e   s t a n d a r d  
response  i s  obta ined  a t  t h e   r e c e i v e r   o u t p u t .  

(d)  Record  the minimum l e v e l   s i g n a l   t h a t   p r o d u c e s  a s tandard   response .  

(e)  Repeat  the  measurements a t  each   s t anda rd  t e s t  frequency of  each 
band,   and  for   each  choice of  modulation. 

5. P resen ta t ion   o f   measu remen t   r e su l t s .  The  power level i n  dBm n e c e s s a r y  
t o   c a u s e  a s t anda rd   r e sponse   shou ld   be   r eco rded .   Th i s  i s  t h e  l eve l  d e l i v e r e d   t o  
t h e  receiver a n t e n n a   t e r m i n a l s ,   a n d   t h e   d a t a   s h o u l d   b e   p r e s e n t e d  i n  t h e   f o r m a t  
s p e c i f i e d   i n  Appendix D. 

METHOD CS102 
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METHOD CS103 

DYNAMIC RANGE (Non-pulsed) 

1. Purpose,  This  method is used t o   g i v e  an i n d i c a t i o n   o f   t h e  receiver 
behavior   between levels less than  i t s  s t a n d a r d   r e s p o n s e   l e v e l   a n d  i t s  l i m i t i n g  
level.  This  tes t  m e a s u r e s   t h e   e f f e c t i v e n e s s   o f   t h e  AGC o r  AVC sys tem i f  one 
e x i s t s ,   a n d   d e s c r i b e s   t h e   r e c e i v e r   . l i n e a r i t y   o v e r   t h i s   r a n g e .  

2.  Measurement  setup. The  measurement s e t u p   s h a l l   b e  as shown i n   F i g u r e  
7.  

3. Measurement  procedures. Receivers should   be   measured  as s p e c i f i e d  
h e r e i n .   T h i r t y   p e r c e n t   m o d u l a t i o n   s h a l l   b e   u s e d   f o r  AM. CW inpu t   and  30  per- 
cent d e v i a t i o n   s h a l l   b e   u s e d   f o r  FM. CW i n p u t  shal l  b e   u s e d   f o r  SSB a n d   f o r  
AM receivers w i t h  BFO. 

3.1 AM, SSB, and CW receivers. 

( a )   Pe r fo rm  the  receiver s e n s i t i v i t y  test .  Record   the  (S+N)/N and 
RMS o u t p u t   v o l t a g e .   S t a r t i n g  a t  S=O vary  the i n p u t   s i g n a l  level 
and   r eco rd   enough   po in t s   t o   desc r ibe   t he   ou tpu t  (S+N)/N o f   t h e  
receiver as a f u n c t i o n   o f   i n p u t   s i g n a l  level.  Inc lude  a t  least  
6 dB s t e p s   o f   i n p u t   s i g n a l  level  up t o   t h e   p o i n t   w h e r e   t h e   o u t -  
p u t  (S+N)/N does  not   change  with a f u r t h e r   i n c r e a s e   o f   i n p u t  
s i g n a l .  

(b) The AGC o r  AVC s h a l l   b e  on   du r ing   t he  tes t .  

(c) The receiver RF g a i n   c o n t r o l   s h a l l   b e   o p t i m i z e d  a t  each   i npu t  
level s e t t i n g   t o   p r o d u c e  a maximum (S+N)/N. 

3.2 FM receivers. 

(a )   Per form  the  receiver s e n s i t i v i t y  t e s t  METHOD CS101 w i t h   z e r o  
pe rcen t   dev ia t ion   (unmodu la t ed ) .   Vary   t he   i npu t   s igna l  level 
and   r eco rd   t he   co r rec t  number o f   p o i n t s   t o   d e s c r i b e   t h e  dB of 
q u i e t i n g   o f   t h e  receiver as a f u n c t i o n   o f   i n p u t  l eve l .  I n c l u d e  
a t  least  t h e  1, 3, 6 ,  12  and  .20 dB p o i n t s ,   a n d  a p o i n t  3 dB 
be low  the  maximum q u i e t i n g   o f   t h e  receiver. 

( b )   A d j u s t   t h e   i n p u t   t o   p r o d u c e  3 dB o f   q u i e t i n g   a n d  se t  t h e   d e v i a -  
t i o n   t o  30 percent .   Record   the  RMS o u t p u t   v o l t a g e   a n d  (S+N)/N. 
R e p e a t   f o r   t h e  RF i n p u t  set t o   p r o d u c e  6 dB, 1 2  dB, and 20 dB 
q u i e t i n g ,  3 d B  below maximum q u i e t i n g ,   a n d  maximum q u i e t i n g ,  

(C) R e p e ä t . w i t h   t h e   d e v i a t i o f l   a d j u s t e d   f o r   6 0   p e r c e n t ,  90 p e r c e n t  , 
120  percent ,   and  maximum. Maximum d e v i a t i o n   o c c u r s  when limit- 
i n g   o r   c l i p p i n g   o f   t h e   a u d i o   s i g n a l  becomes no t i ceab le   on  an 
o s c i l l o s c o p e .  

METHOD CS103 
- 2 U e b r u a r y  197.3 
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METHOD CS104 

DYNAMIC RANGE (Pulsed)  

1. Purpose.  This test i s  t o   g i v e   a n   i n d i c a t i o n   o f   t h e   r e c e i v e r   b e h a v i o r  
between i t s  s t anda rd   r e sponse   l eve l   and  i t s  l i m i t i n g   l e v e l .  It measures   the 
e f f e c t i v e n e s s   o f   t h e  AGC o r  AVC sys tem i f  one   ex i s t s ,   and   desc r ibes   t he   r ece ive r  
l i n e a r i t y   o v e r   t h i s   r a n g e .  

2 .  Measurement  setup. The measurement s h a l l   b e  as shown i n   F i g u r e  7. 

3.  Required  modulation. The test sample is  d e s i g n e d   t o   o p e r a t e   w i t h  a 
p a r t i c u l a r   p u l s e   w i d t h ,   p u l s e   r e p e t i t i o n  rate, or   o ther   un ique   modula t ion ,   and  
t h e  test m o d u l a t i o n - s h a l l   b e   t h a t   p a r t i c u l a r   t y p e   s i g n a l ,   u n l e s s   o t h e r w i s e  
i n d i c a t e d .   I f   r a n g e s   o f   p a r t i c u l a r   m o d u l a t i o n   p a r a m e t e r s  are s e l e c t a b l e   ( s u c h  
as a choice  of   pulse   widths   f rom 1 to   10   microseconds) ,   choices   o f   parameter  
va lues   should   be  made t h a t   c o r r e s p o n d   t o   t h e  maximum and minimum S e n s i t i v i t y  
limits o f   t h e   r e c e i v e r .  

4. Measurement  procedure. 

( a )   P e r f o r m   t h e   s e n s i t i v i t y  test. Record the   peak   ou tpu t   vo l t age .  
Vary t h e   i n p u t   s i g n a l   l e v e l   a n d   r e c o r d   e n o u g h   p o i n t s   t o   d e -  
s c r i b e   t h e   p e a k   s i g n a l   l e v e l   o f   t h e   r e c e i v e r  as a f u n c t i o n   o f  
p e a k   i n p u t   s i g n a l   l e v e l .   I n c l u d e  a t  least  6 dB s t e p s   o f   i n p u t  
s i g n a l   l e v e l  up to   t he   po in t   where   t he   peak   ou tpu t   vo l t age  does 
n o t  change  with a f u r t h e r   i n c r e a s e   o f   i n p u t  signal. 

(b) The AGC o r  AVC s h a l l   b e  on d u r i n g   t h e  test. 

(c)  The r e c e i v e r  RF g a i n   c o n t r o l   s h a l l   b e   a d j u s t e d  a t  each   input  
l e v e l   s e t t i n g   t o   p r o d u c e  a maximum s i g n a l   o u t p u t .  

(d)   Repeat   these tests at t h e  mean tes t  frequency  of  each  band,  and 
for   each   choice   o f   modula t ion .  

5. Presentation  of  measurement results. The r e s u l t s   s h a l l   b e   p r e s e n t e d  
i n   t h e   f o r m a t  as spec i f ied   - in   Appendix  D. I f  a v ideo  limiter i s  a norma l   pa r t  
o f   the   equipment   conf igura t ion ,   da ta   should   be   t aken  a t  b o t h   t h e   o u t p u t   o f   t h e  
d e t e c t o r   ( i n p u t   t o   t h e   l i m i t e r )   a n d   t h e   o u t p u t   o f   t h e   v i d e o   l i m i t e r .  

57/58 
METHOD CS104 
22 February 1973 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

--   || |||  |   | |||||| | ||  ||  |||| ||||||||       ||| |  || ---



METHOD CS105 

MIL-STD-449D 
22 February  1973 

AUDIO SELECTIVITY (Non-pulsed) 
I 

1. Purpose.  This  method i s  used t o  measure   the   rece iver   audio   bandwidth  
and  shows t h e  manner i n  which   the   rece iver   ou tput   depends   upon  the   modula t ion  

f i o f   t h e   i n p u t   s i g n a l .  The test  i s  n o t   a p p l i e d   t o  SSB and CW r e c e i v e r s   w i t h  
J i f i x e d  BFOs: (Beat -Frequency   Osc i l la tors ) .  

I 2.  Measurement  setup. The test a p p a r a t u s   s h a l l   b e   s e t u p  as shown i n  
F igure  7 and  Figure 8. 

i 
5 3.   Measurement   procedures .   Receivers   shal l   be   measured  in   accordance 
i wi th  the   p rocedure   cove red   he re in .   Fo r  AM and FM, t h e  RF s i g n a l   g e n e r a t o r  

is  externa l ly   modula ted   wi th   the   re fe rence   f requency   of  Method  CS101 a t  30 
i percent   modula t ion   or   devia t ion .   For  CW r e c e i v e r s ,   t h e  RF s i g n a l  i s  unmodulated. 

l i _ .  3.1 Procedure 1. 

i 
t 

( a )  By r e f e r r i n g   t o   t h e  test  da ta   under  Method  CS102, a d j u s t   t h e  RF 
s i g n a l   g e n e r a t o r   t o  a l eve l   wh ich   co r re sponds   t o  a v a l u e   n e a r  
t h e  maximum (S+N) / N  r a t i o .  

(b)   Main ta in   the  RF s i g n a l   g e n e r a t o r   o u t p u t  level cons t an t ,   and   va ry  
the   modu la t ing   f r equency   i n   d i sc re t e   s t eps   above   and   be low  the  
r e fe rence   f r equency   ( fo r  CW r e c e i v e r s   t h e  BFO i s  v a r i e d   a b o u t  
i ts z e r o   b e a t   f r e q u e n c y ) .   R e c o r d   t h e   r e c e i v e r   o u t p u t   i n  rms 
v o l t s ,   t h e  (S+N) / N ,  and   the   modula t ion   f requency   or   audio   ou t -  
pu t   f r equency   fo r  CW rece ivers   in   Her tz .   Obta in   enough  in for -  
m a t i o n   t o   p l o t  a smooth  curve t o  a t  least t h e  20 dB p o i n t s .  

( c )   Pe r fo rm  th i s  test a t  t h e  mean tes t  f requency   of   each   band   for  
each   audio   ou tput .  

3.2  Procedure 2 ( a l t e r n a t i v e   p r o c e d u r e ) .   T h i s  t e s t  i s  t o   b e   p e r f o r m e d  
us ing  a a u d i o   s i g n a l   g e n e r a t o r   c o u p l e d   t o   t h è   o u t p u t   o f   t h e  receiver d iscr im-  
i n a t o r   o r   f i n a l   d e t e c t o r  (see the  measurement   setup  of   Figure 7 and  Figure 8. 

a n d   t h e n   a d j u s t   t h e   g e n e r a t o r   l e v e l   f o r   a p p r o x i m a t e l y  20 dB (S+N) /N. Vary t h e  

same i n f o r m a t i o n   s p e c i f i e d  i n  Procedure 1 (b)  above.  Repeat  the test f o r  a 
g e n e r a t o r   l e v e l   t h a t   p r o v i d e s   a n   o u t p u t   t h a t  i s  c l o s e   t o   t h e  -maximum (S+N)/N 
t ha t   can   be   ob ta ined .  

$ Tune t h e  signal g e n e r a t o r   t o   t h e   a u d i o   f r e q u e n c y   t h a t   p r o v i d e s  maximum o u t p u t ,  

2 genera tor   f requency   above   and   be low  th i s   re fe rence   f requency ,   and   record   the  

c 

4. P resen ta t ion   o f   measu remen t   r e su l t s .  The results s h a l l   b e   p r e s e n t e d  
i n   t h e   f o r m a t  as s p e c i f i e d   i n   A p p e n d i x  C. 

5 9 / 6 0  
METHOD CS105 . 
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METHOD CS106 

SELECTIVITY (Non-pulsed) 

1. Purpose.   This test g i v e s   a n   i n d i c a t i o n ' o f   t h e   o v e r a l l   g a i n   a n d  
s e n s i t i v i t y  a t  t h e  receiver center   tuned   f requency ,  as well as t h e   r e s p o n s e  
at f r e q u e n c i e s   s l i g h t l y  removed  from the   t uned   . f r equency .   Th i s   r e sponse   fo r  
t h e  most p a r t  i s  d e t e r m i n e d   b y   t h e   I F   a m p l i f i e r   t u n e d   c i r c u i t s   a n d   s h o u l d   b e  
f a i r l y   s y m m e t r i c a l   a b o u t   t h e   c e n t e r   f r e q u e n c y .  The s e l e c t i v i t y  is a measure 
o f   t h e  receiver a b i l i t y   t o   d i s c r i m i n a t e   a g a i n s t   o f f - c h a n n e l   r a d i a t i o n s ,   a n d   i n  
r e a l i t y  i s  a measure  of   the  receiver b a n d p a s s   c h a r a c t e r i s t i c s .  

2. Measurement s e t u p .  The  measurement s e t u p   s h a l l   b e  as shown i n   F i g u r e  7. 

3. Measurement cons ide ra t ions .  

( a )  The o v e r a l l   s e l e c t i v i t y   o f   t h e  receiver shou ld   va ry   ve ry  l i t t l e  
wi th  receiver t u n e d   f r e q u e n c y   b e c a u s e   t h i s   s e l e c t i v i t y  i s  ' 

mainly   p rovided   by   f ixed- tuned   s tages .   This  may n o t   b e   t r u e  
f o r  some VLF o r  LF sets, where  the RF s e l e c t i v i t y  is narrower 
t h a n   t h e   I F   s e l e c t i v i t y .  

(b) If t h e  receiver i s  p rov ided   w i th  a manual s e l e c t i v i t y   c o n t r o l ,  
t h e   s e l e c t i v i t y   s h o u l d   b e   m e a s u r e d   i n   t h e   p o s i t i o n   o f  maximum 
and minimum b a n d w i d t h   a n d   f o r   t h e   i n t e r m e d i a t e   p o s i t i o n   o f   t h e  
c o n t r o l ,   i f   p r a c t i c a b l e .  

( c )  The s e l e c t i v i t y  i s  adequately  def ined  by a few  measurements,   for 
example,   the -3, -6, -10, -20, -40 and -60 dB r e s p o n s e   f r e -  
quencies .  Where p o s s i b l e   t h e  measurement s h a l l   b e   e x t e n d e d  
beyond t h e  -60 dB r e s p o n s e   f r e q u e n c i e s   i n   s t e p s   o f   1 0  dB down 
t o   t h e  -100 dB level. 

4.  Measurement  procedures. 

( a )   T h e   m o d u l a t i o n   u s e d   f o r   t h e   s e l e c t i v i t y  test w i l l  b e  30 p e r c e n t  
f o r  AM receivers and CW f o r  FM, SSB and CW receivers. The 
AM modu la t ing   f r equency   sha l l   be   i n .   a cco rdance   w i th   t he  Ref- 
e r e n c e   F r e q u e n c y   i n   t h e   S e n s i t i v i t y  Test, Method  CS101. 

(b) Per fo rm  the  receiver s e n s i t i v i t y  test. 

(c )  Increase .the RF s i g n a l   g e n e r a t o r   o u t p u t  3 dB a n d   t u n e   t h e  gen- 
e r a t o r   b e l o w   t h e  receiver t u n e d   f r e q u e n c y   u n t i l  a s t a n d a r d  
response  i s  re -e s t ab l i shed  a t  t h e  receiver audio  output .   Record 
t h e   c h a n g e   i n   s i g n a l   g e n e r a t o r   f r e q u e n c y  ( - A f )  . 

6 1  
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MIL-STD-449D 
22 February  1973 

(d)  Tune t h e  RF s i g n a l   g e n e r a t o r   t o   t h e   f r e q u e n c y   a b o v e   t h e   r e c e i v e r  
tuned  f requency a t  w h i c h   t h e   o u t p u t   a g a i n   d r o p s   t o   t h e   s t a n d a r d  
response .   Record   the   s igna l   genera tor  f requericy  difference 
(+Af). 

(e) Repea t   t he   above   s t eps   fo r  a t  least the   6 ,   10 ,   20 ,  40 and  60.  dB 
poin ts   and ,  i f   p o s s i b l e ,   t h e  70, 80, 90  and  100 dB p o i n t s .  
Addit ional   measurements   should  be made i f   t h e  levels measured 
do no t   de t e rmine   t he   behav io r   o f   t he   cu rve .  

(f) Measurements w i l l  be   per formed a t  t h e  mean s t a n d a r d  tes t  frequency 
of   each  tuning  band.  If t h e  receiver h a s   m u l t i p l e   o u t p u t s ,   t h e  
measurements w i l l  be  made o n   t h e   o u t p u t   h a v i n g   t h e   w i d e s t   a u d i o  
bandwid th ,   excep t   t ha t   fo r  a receiver d e s i g n e d   f o r  SSB, t h e  . ' 

measurement w i l l  be   per formed a t  each   audio   ou tput  

5 .  Presen ta t ion   o f   measu remen t   r e su l t s .  The r e s u l t s   s h a l l   b e   p r e s e n t e d  
as s p e c i f i e d   i n  Appendix C. _ -  

. .  . 

t 
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METHOD CS10 7 

S 

c 
i. 
W 

SELECTIVITY (Pulsed)  

1.. Purpose.  This. test g i v e s   a n   i n d i c a t i o n   o f   t h e   o v e r a l l   g a i n   a n d   s e n -  
t i v i t y  at t h e  receiver cen te r   t uned   f r equency   t o  CW s i g n a l s ,  as wel l  as t h e  

response  a t  f r e q u e n c i e s   s l i g h t l y  removed  from  the  tuned  frequency. The 
- s e l e c t i v i t y  i s  a m e a s u r e   o f   t h e   r e c e i v e r   a b i l i t y   t o   d i s c r i m i n a t e   a g a i n s t   o f f -  
c h a n n e l   r a d i a t i o n s ,   a n d   i n   r e a l i t y  is  a measure of the   r ece ive r   bandpass   cha r -  
acterist ics,  From t h i s  CW i n fo rma t ion ,  i t  i s  p o s s i b l e   t o   d e d u c e   t h e   s y s t e m  
pulse   response   to   any   pu lse   wid th .  

2.  Measurement  setup. The measu remen t   s e tup   sha l l   be  as shown i n   F i g u r e  
.7 .  

3. Measurement   considerat ions.  To o b t a i n  a s e l e c t i v i t y   c u r v e   o f  a pu l sed  
sys t em  ind ica t ive   o f  i t s  CW s e l e c t i v i t y ,  a p u l s e d   s i g n a l   s u f f i c i e n t l y   w i d e   t o  
p rov ide  a narrow  energy  spectrum i n  comparison  with  the  receiver   bandwidth  but  
na r row  enough   t o   avo id   e r roneous   b i a s   bu i ld -up   i n   t he   r ece ive r   ga in   con t ro l  
c i r c u i t s   s h a l l   b e   u s e d .  The p u l s e   w i d t h  i s  s u c h   t h a t   a n   i n c r e a s e   o r   d e c r e a s e  
i n   w i d t h   b y  a f a c t o r   o f  two w i l l  n o t   a p p r e c i a b l y   c h a n g e   t h e   r e c e i v e r   s e l e c t i v i t y  
measurement. A rule o f  thumb f o r   p r e l i m i n a r y   t e s t i n g   m i g h t   b e  a pu l se   w id th   o f  
ten times the   nominal   sys tem  pulse   wid th .  The c r i te r ia  f o r   s t a n d a r d   r e s p o n s e  
w i l l  be   the   mid-pulse  minimum v i s i b l e  signal ( M P M V S ) .  The p u l s e   r e p e t i t i o n  
rate u s e d   f o r   t h i s  test s h a l l   b e   t h e   n o m i n a l  rate a t  wh ich   t he   r ece ive r  i s  
d e s i g n e d   t o   a c c e p t .  

4. Measurement  procedure. 

( a )   P e r f o r m   t h e   r e c e i v e r   s e n s i t i v i t y  tes t .  

(b) Increase t h e  RF s i g n a l   g e n e r a t o r   o u t p u t  3 dB and   t une   t he  gen- 
e ra to r   be low  the   t uned   f r equency   un t i l  a s t anda rd   r e sponse  
is  re -e s t ab l i shed  a t  t h e  receiver a u d i o   o r   v i d e o   o u t p u t .  
Record  the  change i n   t h e   s i g n a l   g e n e r a t o r   f r e q u e n c y  (-Af) . 

(c)  Tune t h e  RF s i g n a l   g e n e r a t o r   t o   t h e   f r e q u e n c y   a b o v e   t h e   r e c e i v e r  
tuned  frequency a t  wh ich   t he   ou tpu t   aga in   d rops   t o   t he   s t anda rd  
r e sponse ,   Record   t he   s igna l   gene ra to r   f r equency   d i f f e rence  
(+Af). 

(d)   Repea t   the   above   s teps   for  a t  least t h e  6 ,  10 ,  20,  40 and 60 dB 
p o i n t s   a n d ,   i f   p o s s i b l e   t h e   7 0 ,  80, 90,  and  100 dB p o i n t s .  
A d d i t i o n a l   d a t a   s h o u l d   b e   o b t a i n e d   i f   n e c e s s a r y   t o   d e f i n e   t h e  
behav io r  of the   cu rve .  

(e)  The  measurement w i l l  be   performed a t  t h e  me& t&t. f requency  of  
each   tun ing   band .  

6 3  
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METHOD CS108 

CONDUCTED SPURIOUS RESPONSE (Non-pulsed) 

1. Purpose.  This  method is  used t o   i d e n t i f y   t h e   s i g n i f i c a n t   c l o s e d - s y s t e m  
spurious  responses   of  a r e c e i v e r .  

2.  Measurement s e t u p .  The tes t  a p p a r a t u s   s e t u p   s h a l l   b e  as shown i n  
F igure  7. S u f f i c i e n t   f i l t e r i n g   s h a l l   b e   u s e d   t o   p r e v e n t  unwanted s i g n a l   g e n e r a t o r  
ou tpu t s ,   i nc lud ing   ha rmon ics ,   f rom  en te r ing   t he   r ece ive r ,   Fo r  tests on CW 
r e c e i v e r s ,  set t h e  BFO to   t he   Re fe rence   F requency   pos i t i on   e s t ab l i shed  by t h e  
S e n s i t i v i t y  Test, Method CS101. 

3.  Measurement cons ide ra t ions .  

3 . 1  Spur ious   responses .   Spur ious   responses   occur  when a r e c e i v e r ,   d u e   t o  
i t s  c i r c u i t r y   a n d   c o n s t r u c t i o n ,  reacts to   o f f - f r equency   s igna l s .   Spur ious  
responses  are o f t e n   f u n c t i o n s   o f   i n t e r n a l   f r e q u e n c i e s   i n h e r e n t   w i t h i n   t h e  receiver 
c o m b i n i n g   w i t h   a n   e x t e r n a l   s i g n a l   i n   s u c h  a manner a s   t o   c a u s e  a response.  As 
such   t hey   cons t i t u t e   f ami l i e s   o f   r e sponses ,   va ry ing   w i th   t he   f r equency   t o   wh ich  
t h e   r e c e i v e r  is tuned.   Examples   of   these  spurious  responses ,   fsp,   include  those 
s i g n a l s   w h i c h   c a n   b e   i d e n t i f i e d   b y   t h e   f o l l o w i n g   r e l a t i o n s h i p s .  

For a s i n g l e   c o n v e r s i o n   r e c e i v e r :  

f zz PfLO ' f I F  
SP 4 

For q dua l - conve r s ion   r ece ive r :  

f =  * IF2  
SP - 

4 1  4192 

For a t r i p l e   c o n v e r s i o n   r e c e i v e r :  

P f  
f =  -I LO2 ' 'gfL03 ' IF3 

SP - 
41 4192  'lq2'3 

where p is  an i n t e g e r   d e n o t i n g   t h e   h a r m o n i c   o f   t h e   l o c a l   o s c i l l a t o r ;  q is  an 
in t ege r   (no t   ze ro )   deno t ing   t he   ha rmon ic   o f   t he   mixe r   i npu t   s igna l ;  fLO and 
f I F  are t h e   l o c a l   o s c i l l a t o r  and   i n t e rmed ia t e   f r equenc ie s   r e spec t ive ly ,   t he  sub- 
s c r i p t s   i n d i c a t e   t h e  number 0.f c o n v e r s i o n s   p r e c e d i n g   t h e   s e c t i o n   o f   t h e   r e c e i v e t  
of c o n c e r n ,   a n d   t h e   p o s i t i v e   a n d   n e g a t i v e   s i g n s   i d e n t i f y   d i f f e r e n t   s p u r i o u s  
responses .  Some responses  may n o t   b e   d e s c r i b a b l e   b y   t h e   a b o v e   r e l a t i o n s h i p s ,  
Energy  from  any o s c i l l a t o r  may mix wi th   , o the r   o sc i l l a to r s   and   t he   sp i l r ious  
s i g n a l   i n  any mixer o r  non- l inear   e lement .  I f  l a r g e  p and q va lues  are needed 
t o   i d e n t i f y   r e s p o n s e s   t h e   i d e n t i f i c a t i o n  may be  erroneous  and  one  should  look . 
t o   t h e   o s c i l l a t o r   l e a k a g e  phenomenon as a means o f   i d e n t i f y i n g   t h e   r e s p o n s e .  
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3.2  Frequency  range. 

(a)  For  co'axial   systems  . the  lower.   frequency limit s h a l l   b e  1 4  kHz. 
The upper  frequency limit s h a l i   b e  20 times t h e  receivei: tuned 
f requency   or  1 2  GHz, whichever i s  less. 

(b)  For  waveguide  systems  the  lower  frequency limit s h a l l   b e   0 . 9   o f  
the  waveguide  cutoff   f requency.  The upper  frequency limit 
s h a l l   b e  20 times t h e  receiver tuned   f r equency ,   o r  1 2  GHz , 
whichever i s  less. An e x c e p t i o n   t o   t h e  low  frequency limit 
i n d i c a t e d   a b o v e   s h a l l   b e  a requi rement   to  t es t  a t  . a l l  r e c e i v e r  
IF   f r equenc ie s .  

4. Measurement  procedures. 

(a) Tune t h e   r e c e i v e r   t o  a s t a n d a r d  tes t  frequency. 

(b) S t a r t i n g  a t  t h e  low  end  of  the  frequency  range,  slowly tune t h e  
s i g n a l   g e n e r a t o r   a c r o s s   t h e   r a n g e .   M a i n t a i n   t h e   l e v e l  of t h e  
g e n e r a t o r  a t  e i t h e r  +20 dBm, o r  a t  t h e  maximum i n p u t   l e v e l   t h a t  
w i l l  no t   cause   f ront -end   burnout  o r  o t h e r  damage t o   t h e  
r ece ive r ,   wh icheve r  i s  less,  However, when scann ing   w i th in  . 
approximate ly   th ree  3 dB bandwidths   o f   the   rece iver   tuned  ' 

f requency ,   the   genera tor   l eve l  may b e   r e d u c e d   t o  O dBm.  When 
a spur ious   response  is l o c a t e d ,   a d d   j u s t   t h e   s i g n a l   g e n e r a t o r  
'level t o   o b t a i n  a s t anda rd   r e sponse ,   and   r eco rd   t he   s igna l  
genera tor  level and  frequency.  For SSB, CW, and BFO r e c e i v e r s  
o b t a i n  a zero-beat a t  t h e   a u d i o   o u t p u t   t o   h e l p   e s t a b l i s h   t h e  
f requency   of   the   spur ious   response .  

(c) Cases   have  been  encountered  where  higher   level   inputs  a t  a 
par t icu lar   spur ious   response   can   produce  a lower   r ece ive r   ou tpu t  
(S+N)/N than  a lower   input  level .  When a spur ious   response  is 
encoun te red   t ha t  i s  be low  the   r ece ive r   s t anda rd   r e sponse  leve l ,  
t he   s igna l   gene ra to r   l eve l   shou ld   be   r educed   t o  see i f  a 
s tandard  response  can  be  obtained.  

(d) When a spur ious   response  i s  l o c a t e d  whose l e v e l  is t h e   r e s u l t  Òf 
an   input  power less than  -20 dBm, a spur ious   r e sponse  dynamic 
range  measurement s h a l l   b e   p e r f o r m e d   b y   i n c r e a s i n g   t h e   s p u r i o u s  
l e v e l   i n   d i s c r e t e   s t e p s   a n d   r e c o r d i n g   t h e  receiver o u t p u t  
(S+N)/N r a t i o   o r   q u i e t i n g .  A t  least  f i v e   s p u r i o u s  levels should  
b e   u s e d   t o   d e s c r i b e  a smooth  curve, The  dynamic range test will 
b e   l i m i t e d   t o   f i v e   o f   t h e  most s e n s i t i v e   s p u r i o u s   r e s p o n g e s  
recorded.  Attempts  should  be made t o  select  t h e s e   f i v e   r e s p o n s e s  
where q # 1. 

(e)   Record   the   s igna l  l eve l  and   f requency   for   every   spur ious   response ,  
and  the (S+N)/N o r   q u i e t i n g  levels f o r   t h o s e   r e s p o n s e s  whose 
dynamic  ranges are measured. 

66 
. .  
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( f )  The  measurements will be  performed a t  t h e   t h r e e   s t a n d a r d  tes t  
f r equenc ie s   o f   each   band .   I f   t he   r ece ive r   has   mu l t ip l e   aud io  
outputs ,   the   measurements  will b e  made a t  t h e   o u t p u t   h a v i n g   t h e  
narrowest   audio  bandwidth.  

( 9 )  When h i g h e r   o r d e r  mode (HOM) e f f e c t s  are s u s p e c t e d   t h e   r e p o r t e d  
power l eve l s   shou ld   be   su f f ixed   by   t he  let ters (HOM) t o  draw 
a t t e n t i o n   t o   t h e   q u e s t i o n a b l e  method  used t o   o b t a i n   c o n d u c t e d  
power levels unde r   mu l t ip l e  mode c o n d i t i o n s .  

4.1 Required  modulation. The modula t ion   used   for  AM r e c e i v e r s   s h a l l   b e  
30 pe rcen t ,  a t  the   Reference   Frequency   in   accordance   wi th   the   Se lec t iv i ty  
Test, Method CS104. An u n m o d u l a t e d   s i g n a l   s h a l l   b e   u s e d   f o r  FM, SSB and CW 
r e c e i v e r s .  

-2 

5 ,  P r e s e n t a t i o n  of measurement r e s u l t s .  The r e s u l t s   s h a l l   b e   p r e s e n t e d  as 
s p e c i f i e d   i n  Appendix C. 

67/68 
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METHOD CS109 

CONDUCTED SPURIOUS RESPONSE (Pulsed)  

1. Purpose.  This test i s  used t o   i d e n t i f y   t h e   s i g n i f i c a n t   c l o s e d - s y s t e m  
spurious  responses   of  a r e c e i v e r .  

2. Measurement s e t u p .  The test  s e t u p   s h a l l   b e  as shown i n   F i g u r e  7. 
S u f f i c i e n t   f i l t e r i n g   s h a l l   b e   u s e d   t o   p r e v e n t  unwanted s i g n a l   g e n e r a t o r   o u t p u t s ,  
e spec ia l ly   ha rmon ics ,   f rom  en te r ing   t he   r ece ive r .  

3.   Measurement  considerations.  

3 .1   Spurious  reponse.   Spurious  responses   occur  when a r e c e i v e r ,  due t o  
i ts  c i r c u i t r y  a n d   c o n s t r u c t i o n   r e a c t s   t o   o f f - f r e q u e n c y   s i g n a l s .   S p u r i o u s  
responses are o f t e n   f u n c t i o n s   o f   i n t e r n a l   f r e q u e n c i e s   i n h e r e n t   w i t h i n   t h e  
r ece ive r ,   combin ing   w i th   an   ex te rna l   s igna l   i n   such  a manner as t o   c a u s e  a 
response.  As  s u c h ,   t h e y   c o n s t i t u t e   f a m i l i e s   o f   r e s p o n s e s ,   v a r y i n g   w i t h   t h e  
f requency   to   which   the   rece iver  i s  tuned.   Examples   of   these  spurious  responses ,  
f S P ,   i n c l u d e   t h o s e  signals which   can   be   i den t i f i ed   by   t he   fo l lowing   r e l a t ion -  
ships : 

For a s i n g l e   c o n v e r s i o n   r e c e i v e r :  

For a dua l -convers ion   rece iver :  

Wh 

For a t r i p l e  conve r s ion   r ece ive r :  

f =  P3fL03 ' I F 3  
SP - 

41 4192 q1q2q3 

iere p is  an in t ege r   o r   ze ro   deno t ing   t he   ha rmon ic  o r d  .er o f   t he  1 oca1  o e c i l l a t o r  
q is  an i n t ege r   (no t   ze ro )   deno t ing   t he   ha rmon ic   o rde r   o f   t he  mixer i n p u t  signal; 
f L o   a n d   f I F   d e n o t e   t h e   l o c a l   o s c i l l a t o r   a n d   i n t e r m e d i a t e   f r e q u e n c y ,   r e s p e c t i v e l y ;  
t h e   s u b s c r i p t s   i n d i c a t e   t h e  number of  c o n v e r s i o n s   p r e c e d i n g   t h e   s e c t i o n   o f   t h e  
receiver of concern ,   and   the   pos i t ive   and   nega t ive  signs i d e n t i f y   d i f f e r e n t  
spur ious   responses  

3.2 Frequency range. 

(a) F o r   c o a x i a l   s y s t e m s   t h e   l o w e r   f r e q u e n c y   l i m i t   s h a l l  be 1 4  kHz. 
The upper  frequency limit s h a l l   b e  20 times t h e  receiver tuned 
frequency  or   12 GHz, whichever i s  less 

69 
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(b)   For   waveguide   sys tems  the   lower   f requency   l imi t   sha l l   be  O .  9 
of  the  waveguide  cutoff  frequency,  The  upper  frequency limit 
s h a l l   b e  20 times t h e   r e c e i v e r   t u n e d   f r e q u e n c y ,   o r  1 2  GHz, o r  
t h e   c u t o f f   f r e q u e n c y   o f   t h e   f i r s t   h i g h e r   o r d e r  mode, whichever 
is  less. An excep t ion   t o   t he   l ower   f r equency  limit i n d i c a t e d  
above s h a l l   b e  a r equ i r emen t   t o  tes t  a t  a l l  r e c e i v e r   I F  
f r equenc ie s  . 

4. Measurement  procedures. 

(a )  Tune t h e   r e c e i v e r   t o   t h e   s t a n d a r d  tes t  frequency. 

( b )   S t a r t i n g  a t  t h e  low end  of   the  f requency  range,   s lowly  tune  the 
s i g n a l   g e n e r a t o r   a c r o s s   t h e   r a n g e .   I n i t i a l l y  se t  t h e   l e v e l   o f  
t h e   g e n e r a t o r  a t  e i t h e r  +20 dBm, o r  a t  t h e  maximum i n p u t  l eve l  
t h a t  will no t   cause   f ron t - end   bu rnou t ,   o r   o the r  damage t o  t h e  
rece iver ,   whichever  is less. However, when scann ing   w i th in  
approximately  three (3)  dB bandwidths   o f   the   rece iver   tuned  
f r equency ,   t he   gene ra to r   l eve l  may b e   r e d u c e d   t o  O dBm.  When 
a spurious  response is  l o c a t e d   a d j u s t   t h e   s i g n a l   g e n e r a t o r  
l e v e l   t o   o b t a i n  a s tandard   response ,   and   record   the   peak  
signal genera tor   l eve l   and   f requency .  

(c )  When a spur ious   response  i s  loca ted   whose   l eve l  i s  t h e   r e s u l t  of 
an  input  power less than -20 dBm, a spurious  response  dynamic 
range  measurement s h a l l   b e   p e r f o r m e d   b y   i n c r e a s i n g   t h e  
s p u r i o u s   l e v e l   i n   d i s c r e t e   s t e p s   a n d   r e c o r d i n g   t h e   r e c e i v e r  
peak   ou tput   vo l tage .  A t  least  5 s p u r i o u s   l e v e l s   s h o u l d   b e  
used t o   d e s c r i b e  a smooth  curve. The dynamic  range test w i l l  
b e   l i m i t e d   t o  5 o f   t he   mos t   s ens i t i ve   spu r ious   r e sponses .  

(d )   Record   t he   s igna l   l eve l   and   f r equency   fo r   eve ry   spu r ious  
r e sponse ,   and   t he   peak   ou tpu t   vo l t age   fo r   t hose   r e sponses  whose 
dynamic  ranges are measured. 

(e) U n d e r   c o n d i t i o n s   o f   h i g h   l e v e l   p u l s e   i n p u t   s i g n a l   i n j e c t i o n ,   a n  
ove r load ing   o f   t he   r ece ive r  may occur   such   tha t   h igh   order  
spurious  responses  are ind ica t ed .   Th i s  phenomenon may become 
apparent  a t  s i g n a l   l e v e l s   o f   t h e   o r d e r   o f  -20 dBm t o  -10 dBm 
o r   h i g h e r   f o r   t y p i c a l   r e c e i v e r s .  One method of   de te rmining  
t h i s   l e v e l  may b e   t o   d i s a b l e   t h e   f i r s t   l o c a l   o s c i l l a t o r   a n d ,  
w i t h   t h e   f i r s t  mixer b i a s e d  a t  i t s  normal   opera t ing  level ,  t o  
d e t e r m i n e   t h a t   l e v e l   o f   i n p u t   s i g n a l   w h e r e   t h e  phenomenon 
becomes  apparent. The h ighe r   o rde r   r e sponses   encoun te red  may 
a l s o   b e   c h a r a c t e r i z e d   b y  a s h a r p   i n c r e a s e   i n   t h e   r e q u i r e d   v a l u e  
of  "q" used t o   i d e n t i f y   t h e   r e s p o n s e s   b y   t h e   a p p r o p r i a t e  
spu r ious   r e sponse   equa t ion .   Record   t he   i npu t   s igna l   l eve l  a t  
which t h i s   c o n d i t i o n   o ¿ c u r s .  Under these   c i r cums tances ,  
ident i f ica t ion   of   measurements   in   accordance   wi th  p and q 
va lues   and   s ign   u s ing   t he   spu r ious   r e sponse   equa t ions  i s  waived. 
However, t h e   r e q u i r e m e n t   t o   c o l l e c t   d a t a   i n   a L c o r d a n c e   w i t h   t h i s  
s e c t i o n   o f   t h e   s p e c i f i c a t i o n  s t i l l  exists. 

70 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



MIL-STD-449D 
22 February 1973 

( f )  The  measurements will be   pe r fo rmed  a t  t h e   t h r e e   s t a n d a r d  test  
f r equenc ie s  of each  band. 

4 . 1  Required  modulation. The s i g n a l   g e n e r a t o r   s h a l l   b e   m o d u l a t e d   w i t h  a 
p u l s e   o f   t h e  same w i d t h   a n d   r e p e t i t i o n  ra te  as t h e   s y s t e m   p u l s e .  Where  modula- 
t i on   pa rame te r s  are s e l e c t a b l e ,  a nominal  s e t  o f   such   pa rame te r s   sha l l   be   u sed .  

5. P r e s e n t a t i o n  of measurement r e s u l t s ,  The results s h a l l   b e   p r e s e n t e d   i n  
the   fo rma t  as s p e c i f i e d   i n  Appendix D. The r e c o r d e d   d a t a   s h a l l  show the   tuned  
frequency,  the  measured o r   c a l c u l a t e d   l o c a l   o s c i l l a t o r   f r e q u e n c i e s ,   t h e  
s p u r i o u s   f r e q u e n c i e s ,  the i n p u t   s i g n a l  level,  t h e   o u t p u t   s i g n a l   l e v e l ,   a n d   t h e  
p and q va lues   and   s igns   a s soc ia t ed   w i th   each   r e sponse .  

71/72 
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METHOD CS110 

INTERMODULATION (Non-pulsed) 

1. Purpose.  This  method i s  used   t o   de t e rmine   t he   i n t e rmodu la t ion  
c h a r a c t e r i s t i c s   o f   r e c e i v e r s   t h a t   t h e   r e s u l t   f r o m   t h e   m i x i n g   o f  two o r  more 1 undes i r ed   f r equenc ie s   i n   t he   non- l inea r   e l emen t s   o f   t he   r ece ive r .   Th i s   mix ing  
may r e s u l t   i n   t h e   g e n e r a t i o n   o f  a t h i r d   s i g n a l   a t   t h e   r e c e i v e r   t u n e d   f r e q u e n c y  
which i s  o f   s u f f i c i e n t   a m p l i t u d e   t o   b e   d e t e c t e d  as a p o t e n t i a l   i n t e r f e r i n g  
signal. 

2 .  Measurement  setup. The  measurement s e t u p   s h a l l   b e  as s p e c i f i e d   i n  
Figure 10. The u s e   o f   a p p r o p r i a t e   f i l t e r s  w i l l  p revent   unwanted   s igna l   genera tor  
ou tpu t s   . f rom  c rea t ing   undes i r ed   r e sponses   o r   i n t e rmodu la t ion   p roduc t s .  

i 
3. Measurement cons ide ra t ions .  The genera l   form  of   the   mathemat ica l  

L . !  r e l a t i o n s h i p   r e q u i r e d  t o  produce  such a response  is: 

I f o  = mfa It: nfb  
g 

. :  f o  i s  the   tuned   f requency   of   the   rece iver .  
. .  f a  is  the   f requency  of t h e   i n t e r f e r i n g   s o u r c e   n e a r e s t   f o ,  Af = ( f a  - fo l .  

m i s  an i n t e g e r   g i v i n g   t h e   m u l t i p l e  of f a  involved .  
fb  i s  the   f r equency   o f   ano the r   i n t e r f e r ing   sou rce .  
n i s  a n   i n t e g e r   g i v i n g   t h e   m u l t i p l e   o f   f b   i n v o l v e d .  

and t h e   c h o i c e   o f   t h e   p o s i t i v e   o r   n e g a t i v e   s i g n   i d e n t i f i e s  a d i f f e r e n t   i n t e r -  
modulation  response.  

Another   po ten t ia l   source   o f   in te rmodula t ion  i s  desc r ibed   by   t he   fo l lowing  
ma themat i ca l   r e l a t ionsh ip :  

f I F  i s  t h e   r e c e i v e r   I F   . f r e q u e n c y .  
f a ,  my f b ,   n ,  and   cho ice   o f   pos i t i ve   o r   nega t ive   s ign  are as desc r ibed  

ab  ove. 

3 . 4  Frequency  range. The measurements t o  be   pe r fo rmed   unde r   t h i s  test 
s h a l l   b e   c o n f i n e d   t o   s e c o n d   o r d e r   p o s i t i v e   a n d   n e g a t i v e ,   a n d   t h i r d ,   f i f t h  
and   s even th   o rde r   nega t ive   fo r   t he   t uned   f r equency   r e sponse ,   and   s econd   o rde r  
n e g a t i v e   f o r   t h e  I F  response   (order  = mtn).  Frequency limits f o r   t h e  measure- 
rnents s h a l l   b e  as fol lows,   where A f  = f a  - f o .  

I (a) For coaxia l   sys tems,  when Af i s  n e g a t i v e ,   t h e  tests s h a l l   r e q u i r e  
b o t h   f a  and  fb > 14  kHz, and f a  > 0.5 fo .  When  Af i s  p o s i t i v e ,  
t h e  tests s h a l l   r e q u i r e   b o t h   f a   a n d   f b  < 12 GHz, and   fa  < 10 f o .  

i 

t I (b) For waveguide  systems, when hf i s  n e g a t i v e ,   t h e  tests s h a l l   b e  
f u r t h e r   c o n s t r a i n e d   s u c h   t h a t   b o t h   f a   a n d   f b  are g r e a t e r   t h a n  
0.9 of   the  waveguide  cutoff   f requency.  When  Af i s  p o s i t i v e ,  
t h e  tests s h a l l   b e   f u r t h e r   c o n s t r a i n e d   s u c h   î h a t   b o t h   f a  and  fb 
are be low  the   cu to f f   f r equency   o f   t he   f i r s t   h ighe r   o rde r  mode. - 

METHOD CS110 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



NIL-STD-449D 
22  February  1973 

(c)  The in t e rmodu la t ion   o rde r s   t o   be   measu red  are: 

4.  Xeasurement  procedures. 

(a) Tune t h e   r e c e i v e r   t o   t h e   s t a n d a r d  tes t  frequency.  

(b)   Adjust   both signal g e n e r a t o r s   t o   p r o v i d e  +20 dBm o u t p u t s ,   o r   t o  
p rov ide   t he  maximum e q u a l   o u t p u t s   t h a t  w i l l  no t   cause   f ron t - end  
b u r n o u t   o r   o t h e r  damage t o   t h e   r e c e i v e r ,   w h i c h e v e r  i s  less. 
N o t e   t h a t   t h e   b u r n o u t   o r  damage l e v e l  may b e  a func t ion  of 
f requency,  s o  t h a t   g r e a t e r   i n p u t  signal l e v e l s   c o u l d   b e   u s e d  
as Lf is  inc reased .  

(c) Se t   t he   gene ra to r   f r equenc ie s   t o   ob ta in   t he   des i r ed   i n t e rmodu la -  
t i o n   p r o d u c t   w i t h  a small va lue   o f   Lf .  A small va lue   o f  Of 
might  be a va lue   somewhat   g rea te r   than   one-ha l f   o f   the   rece iver  
60 dB bandwidth. 

( d )   M a i n t a i n   t h e   e q u a l   s i g n a l   g e n e r a t o r   l e v e l s   e s t a b l i s h e d   i n   ( b )  
a b o v e ,   a n d   v a r y   t h e   g e n e r a t o r   f r e q u e n c i e s   t o   r e t a i n   t h e  
des i r ed   i n t e rmodu la t ion   p roduc t .  The v a r i a t i o n   i n   f r e q u e n c i e s  
s h a l l   b e   i n  a d i r e c t i o n   t o   i n c r e a s e   C f ,   a n d   s h a l l   p r o c e e d   u n t i l  
a s t anda rd   r e sponse  i s  r e a c h e d ,   o r   u n t i l   t h e   f r e q u e n c y  limit 
of  3.1 above is  reached. When a s t anda rd   r e sponse  is  ob ta ined ,  
r e c o r d   t h e   e q u a l   i n t e r f e r i n g   p o w e r s ,   f r e q u e n c i e s   a n d  Lf  
r equ i r ed   t o   p roduce   t he   s t anda rd   r e sponse .   (No te :   I f   t he  
f requency limit of  3.1 above is  reached   be fo re   t he   s t anda rd  
response is  o b t a i n e d ,   a d j u s t   t h e   s i g n a l   g e n e r a t o r   l e v e l s   t o  ' 

o b t a i n   t h e   s t a n d a r d   r e s p o n s e  a t  the   f r equency   l imi t . . )  

(e) Div ide   t he  Af by   two,   and   aga in   ad jus t   the   s igna l   genera tor  
f r e q u e n c i e s   t o  ob t a i n   t h e   d e s i r e d   i n t e r m o d u l a t i o n   p r o d u c t ,  
A d j u s t   t h e   e q u a l  levels t o  produce   the   s tandard   response   and  
r eco rd   t he .   da t a .  
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( f )   Div ide   the  Af of  (e)  above  by two a n d   a d j u s t   t h e   f r e q u e n c i e s   t o  
produce a s tandard   response .  

(g)  Continue the p rocess   o f   d iv id ing  Af by  two u n t i l   f a   f a l l s   i n s i d e  
the  measured  60 dB rece iver   bandwidth .  

(h) A t  e a c h   b f ,   v a r y   e a c h   g e n e r a t o r   f r e q u e n c y   s l i g h t l y   t o   a v o i d  
s p u r i o u s   r e s p o n s e   f r e q u e n c i e s ,   i f   n e c e s s a r y .  

( i )  Fo r   t he   IF   r e sponse  test ,  examine  the two cases where  fa=fo  and 
fb=fo?fIF. 

( j )  To ve r i fy   t ha t   each   p roduc t  i s  a r e c e i v e r   i n t e r m o d u l a t i o n   p r o d u c t  
and  not a s i g n a l   g e n e r a t o r   s p u r i o u s   e m i s s i o n ,   s i g n a l   g e n e r a t o r  
i n t e r m o d u l a t i o n   p r o d u c t ,   o r  a r e c e i v e r   s p u r i o u s   r e s p o n s e ,   t h e  
fo l lowing   procedure   should   be   fo l lowed:  

( 1 )   A l t e r n a t e l y ,   t u r n   o f f   e a c h   s i g n a l   g e n e r a t o r   ( o r   g r e a t l y  
a t t e n u a t e  i t s  ou tpu t ) .   I f   t he   r ece ive r   r e sponse   r ema ins  
when one   genera tor  i s  o f f  , i t  i s  no t   an   i n t e rmodu la t ion  
p roduc t .   I f   t he   r e sponse   d i sappea r s ,  i t  may b e   e i t h e r  
s i g n a l   g e n e r a t o r   i n t e r m o d u l a t i o n   o r   r e c e i v e r  
i n t e rmodu la t ion .  

(2)  Af te r   de te rmining   the  leve ls  f o r  a s t anda rd   r e sponse ,   i nc rease  
t h e   a t t e n t u a t i o n  on t h e   a t t e n t u a t o r   j u s t   a h e a d  of t h e  
r ece ive r   by  3 dB. Rece ive r   i n t e rmodu la t ion   p roduc t s  w i l l  
v a r y   n o n - l i n e a r l y   w i t h   t h e  amount o f  i n s e r t e d   a t t e n u a t i o n ,  
w h i l e   s i g n a l   g e n e r a t o r   i n t e r m o d u l a t i o n   p r o d u c t s   s h o u l d  
vary   by   the  amount o f   a t t e n u a t i o n .   T h u s ,   i f   t h e   r e c e i v e r  
output  l eve l  drops  only 3 dB when 3 dB o f   a t t e n u a t i o n  is  
added,   the  response is  n o t   d u e   t o   r e c e i v e r   i n t e r m o d u l a t i o n .  

( 3 )  N e x t ,   i n c r e a s e   t h e   s i g n a l   g e n e r a t o r   o u t p u t  levels s i m u l -  
t aneous ly  by 3 dB. N o t e   t h a t   w i t h   t h e   s i g n a l   g e n e r a t o r  
l e v e l s   i n c r e a s e d   b y  3 dB and  the s t e p  a t t e n u a t o r   i n c r e a s e d  
by 3 dB, a s t a n d a r d   r e c e i v e r   r e s p o n s e   s h o u l d   e x i s t   f o r  
t r u e   r e c e i v e r   i n t e r m o d u l a t i o n   p r o d u c t s .  

. 4 . 1  Required  modulation. The f requency   fa  i s  unmodulated. The frequency 
fb is  modulated 30 pe rcen t  Çor AM receivers, us ing   the   Reference   Frequency   in  
accordance with t h e   S e l e c t i v i t y  Test, Method CS104. An unmodulated s i g n a l  is 
t o   b e   u s e d   f o r  M, SSB, and CW r e c e i v e r s .  

4.2 S tandard  test frequencies .   These tests w i l l  be  performed a t  t h e  
t h r e e   s t a n d a r d  test f requencies   o f   each   band   for   second  order   and  a t  t h e  mid 
f r equenc ie s   o f   each   band   fo r   t h i rd ,   f i f t h ’   and   s even th   o rde r s .   I f   t he   r ece ive r  
has   mult iple   audio  outputs ,   the   measurements  w i l l  b e  made a t  the   ou tpu t   hav ing  
the   nar rowes t   audio   bandwidth .  

5 .  Presen ta t ion   o f   measu remen t   r e su l t s .  The results s h a l l   b e   p r e s e n t e d  
i n  the   format  as s p e c i f i e d   i n  Appendix C. 
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METHOD CS111 

INTERYODULATION (Pulsed)  

1. Purpose.  This  method i s  used   t o   de t e rmine   t he   i n t e rmodu la t ion  
c h a r a c t e r i s t i c s   o f   r e c e i v e r s   t h a t  result  f rom  the  mixing  of  two o r  more  undesire 

. f r equenc ie s   i n   t he   non- l inea r   e l emen t s   o f   t he  receiver .  This  mixing may r e s u l t  
i n   t h e   g e n e r a t i o n   o f  a t h i r d   s i g n a l  a t  the   rece iver   tuned   f requency   which  i s  of 
s u f f i c i e n t   a m p l i t u d e   t o   b e   d e t e c t e d  as a p o t e n t i a l   i n t e r f e r i n g   s i g n a l .  

2 .  Measurement s e t u p .  The measuremen t   s e tup   sha l l   be  as s p e c i f i e d   i n  
Figure 10. The u s e   o f   a p p r o p r i a t e   f i l t e r s  will prevent   unwanted  s ignal   generato 
ou tpu t s   f rom  c rea t ing   undes i r ed   r e sponses   o r   i n t e rmodu la t ion   p roduc t s .  

3 .  Measurement c o n s i d e r a t i o n s .  The genera l   form  of   the   mathemat ica l  
r e l a t i o n s h i p   r e q u i r e d   t o   p r o d u c e   s u c h  a response  i s :  

f o  is  the  tuned  f requency of t h e   r e c e i v e r .  
f a  i s  the f r e q u e n c y   o f   t h e   i n t e r f e r i n g   s o u r c e   n e a r e s t   f o .  
m i n  a n   i n t e g e r   g i v i n g   t h e   m u l t i p l e   o f   f a   i n v o l v e d .  
fb  is the  f requency of  a n o t h e r   i n t e r f e r i n g   s o u r c e .  
n i s  an i n t e g e r   g i v i n g   t h e   m u l t i p l e   o f   f b   i n v o l v e d .  

t h e   c h o i c e   o f   t h e   p o s i t i v e   o r   n e g a t i v e   s i g n   i d e n t i f i e s  a d i f f e ren t   t n t e rmodu la -  
t í on   r e sponse .  

Ano the r   po ten t i a l   sou rce   o f   i n t e rmodu la t ion  i s  d e s c r i b e d  by the   fo l lowing  
ma themat i ca l   r e l a t ionsh ip :  

f I F  = mfa 5 nfb  

f I F  i s  t h e   r e c e i v e r  I F  frequency. 
f a ,  m y  f b ,   n ,   a n d   c h o i c e   o f   p o s i t i v e   o r   n e g a t i v e   s i g n   a y e  as descr ibed  

ab ove. 

3 . 1  Frequency  range. The measurements t o   b e  per for rned   under   th i s  test  
s h a l l   b e   c o n f i n e d   t o   s e c o n d   o r d e r   p o s i t i v e   a n d   n e g a t i v e ,   a n d   t h i r d   o r d e r  
nega t ive   fo r   t he   t uned   f r equency   r e sponse ,   and   s econd   o rde r   nega t ive   fo r   t he  I F  
response  (order  = m+n). A t  least  t h e   f i r s t  two IF   r e sponses  will b e   t e s t e d ;  
fo r   example ,   fo r  a dua l   conve r s ion   r ece ive r ,  two I F  s e c o n d   o r d e r   d i f f e r e n c e  
tests are required.   Frequency limits f o r   t h e   m e a s u r e m e n t s   s h a l l   b e  as f o l l o w s ,  
where Af = ( f a - f o l .  

(a) For  coaxial   systems , where Af i s  n e g a t i v e ,   t h e  tests s h a l l  
requi re   bo th   f ,   and   fb  > 1 4  kHz, . a n d   f a  > 0.5 f o e  When  Af i s  
p o s i t i v e ,   t h e  tests s h a l l  require b o t h   f a   a n d   f b  c 1 2  GHz, and 
f a  10 Eo. 

(b)  For  waveguide systems, when Af i s  n e g a t i v e ,   t h e  tests s h a l l   b e  
f u r t h e r   c o n s t r a i n e d   s u c h   t h a t   b o t h   f a   a n d   f b  are  g r e a t e r   t h a n  
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0..9 of   the  waveguide  cutoff   f requency.  When Af i s  p o s i t i v e ,  
t h e  .tests s h a l l   b e   f u r t h e r   c o n s t r a i n e d   s u c h   t h a t   b o t h  fa and 
fb. are be low  the   cu t .o f f   f r equency   o f   t he   f i r s t   h ighe r   o rde r  
mode. 

4.  Measurement  procedure. 

(a) Tune t h e  receiver t o   t h e   s t a n d a r d  tes t  frequency.  

( b )   A d j u s t   b o t h   s i g n a l   g e n e r a t o r s   t o   p r o v i d e  "20 dBm o u t p u t s ,  o r  t o  
p rov ide   t he  maximum e q u a l   o u t p u t s   t h a t  will not   cause  . f rontmend 
b u r n o u t   o r   o t h e r  damage t o   t h e  receiver, whichever i s  less. 
N o t e   t h a t   t h e   b u r n o u t   o r  damage level may b e  a f u n c t i o n  of 
f requency,  o r  t h a t   g r e a t e r   i n p u t   s i g n a l   l e v e l s   c o u l d   b e   u s e d  as 
Af i s  i n c r e a s e d .   I n   t h e  case of  t h e   p u l s e d   g e n e r a t o r ,   t h e  
+20 dBm output   (or   any  other   power less t h a n   t h i s   v a l u e )   s h a l l  
b e   t h e  power   du r ing   t he   pu l se   i n t e rva l .  

(c) S e t  t h e   g e n e r a t o r   f r e q u e n c i e s   t o   o b t a i n   t h e   d e s i r e d   i n t e r m o d u l a -  
t i o n   p r o d u c t   w i t h  a small va lue   o f  Af. A small v a l u e  o f  Af 
might   be  a va lue  somewhat grea te r   than   one-ha l f   o f   the  
r e c e i v e r  60 dB bandwidth. 

(d )   Ma in ta in   t he   equa l   s igna l   gene ra to r  levels  e s t a b l i s h e d   i n  (b) 
above ,   and   va ry   t he   gene ra to r   f r equenc ie s   t o  retain t h e   d e s i r e d  
in te rmodula t ion   product .  The v a r i a t i o n   i n   f r e q u e n c i e s   s h a l l  
b e   i n  a d i r e c t i o n   t o   i n c r e a s e  A f ,  a n d   s h a l l   p r o c e e d   u n t i l  a 

3 .1  above is  reached, When a s t anda rd   r e sponse  is  obta ined ,  
r e c o r d   t h e   e q u a l   i n t e r f e r i n g   p o w e r s ,   f r e q u e n c i e s   a n d  Af r e q u i r e d  
t o  produce   the   s tandard   response .   (Note :   I f   the   f requency  
l i m i t  of 3.1 above is  reached   be fo re   t he   s t anda rd   r e sponse  i s  
o b t a i n e d ,   a d j u s t   t h e   s i g n a l   g e n e r a t o r  levels t o   o b t a i n   t h e  
s tandard   response  a t  the   f requency  limit .) 

. s tandard   response  i s  reached,  o r  u n t i l   t h e   f r e q u e n c y  limit of 

(e) Div ide   the  Af by   two,   and   aga in   ad jus t   the   s igna l   genera tor  
f r e q u e n c i e s   t o   o b t a i n   t h e   d e s i r e d   i n t e r m o d u l a t i o n   p r o d u c t .  
Ad jus t   t he   equa l  levels t o  produce   the   s tandard   response  and 
record   the .   da ta .  

( f )  Divide  the A f  of  (e)  above  by two a n d   a d j u s t   t h e   f r e q u e n c i e s   t o  
produce a s tandard   response .  

(9) Cont inue   the   p rocess   o f   d iv id ing  Af by two u n t i l   f a   f a l l s   i n s i d e  
the  measured 60 dB receiver bandwidth. 

: .;i. 

(h) A t  e a c h   A f ,   v a r y   e a c h   g e n e r a t o r   f r e q u e n c y   s l i g h t l y   t o   a v o i d  
s p u r i o u s   r e s p o n s e   f r e q u e n c i e s ,   i f   n e c e s s a r y ,  

(i) For   t he   IF   r e sponse  tes t ,  examine t h e  twO' cases where  fa=fo and 
fb-fok f IF 
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(j). F o r   t h i r d   o r d e r   i n t e r m o d u l a t i o n   o n l y ,  select  a Af (one  which  had 
been .   p rev ious ly   used)   which   cor responds   to  an i n p u t  level 
s l i g h t l y  less than -20 dBm. A d j u s t   t h e   g e n e r a t o r   l e v e l s   o f  
f a  a n d   f b   t o   e q u a l   v a l u e s   t h a t  w i l l  produce a s t a n d a r d  
response.  

(k) I n c r e a s e   t h e   l e v e l   o f   f a   i n  5 d i s c r e t e   s t e p s   u n t i l  O dBm i s  
reached. A t  each level,  r e c o r d   t h e   v o l t a g e   o u t p u t .  

(1) R e t u r n   f a   t o  i t s  o r i g i n a l   l e v e l ,   a n d   i n c r e a s e   t h e   l e v e l  of  f b   i n  
5 d i s c r e t e  steps u n t i l  O dBm i s  reached.  A t  e a c h   l e v e l ,   r e c o r d  
the   peak   ou tput  signal v o l t a g e .  

(m) Repeat   the  procedure as d e s c r i b e d   i n   ( j )   t h r o u g h  (1) f o r   t h e  
smallest va lue   o f  A f  measured  under  (8)  above. 

(n) To v e r i f y   t h a t   e a c h   p r o d u c t  i s  a r e c e i v e r   i n t e r m o d u l a t i o n   p r o d u c t  
and  not  a signal g e n e r a t o r   s p u r i o u s   e m i s s i o n ,   s i g n a l   g e n e r a t o r  
i n t e r m o d u l a t i o n   p r o d u c t ,   o r  a r e c e i v e r   s p u r i o u s   r e s p o n s e ,   t h e  
fo l lowing   procedure   should   be   fo l lowed:  

(1) A l t e r n a t e l y   t u r n   o f f   e a c h   s i g n a l   g e n e r a t o r   ( o r   g r e a t l y  
a t t e n u a t e  i t s  o u t p u t ) .   I f   t h e  receiver response  remains 
when one   genera tor  i s  o f f ,  i t  i s  n o t   a n   i n t e r m o d u l a t i o n  
p roduc t .   I f   t he   r e sponse   d i sappea r s ,  i t  may b e   e i t h e r  
s i g n a l   g e n e r a t o r   i n t e r m o d u l a t i o n   o r  receiver intermodula- 
t i o n .  

(2 )  A f t e r   d e t e r m i n i n g   t h e   l e v e l s   f o r  a s t a n d a r d   r e s p o n s e ,   i n c r e a s e  
t h e   a t t e n t u a t i o n  on t h e   a t t e n u a t o r  j u s t  ahead  of  the 
r ece ive r   by  3 dB. Rece iver   in te rmodula t ion   products  w i l l  
va ry   -non- l inea r ly   w i th   t he  amount of  i n s e r t e d   a t t e n u a t i o n ,  
w h i l e   s i g n a l   g e n e r a t o r   i n t e r m o d u l a t i o n   p r o d u c t s   s h o u l d  
vary   by   the  amount o f   a t t e n u a t i o n .  Thus, i f   t h e   r e c e i v e r  
o u t p u t   l e v e l   d r o p s   o n l y  3 dB when 3 dB o f   a t t e n u a t i o n  is  
added,   the  response i s  n o t   d u e   t o   r e c e i v e r   i n t e r m o d u l a t i o n .  

(3)  N e x t ,   i n c r e a s e   t h e   s i g n a l   g e n e r a t o r   o u t p u t  levels simul- 
taneously  by 3 dB. N o t e   t h a t   w i t h   t h e   s i g n a l   g e n e r a t o r  
levels inc reased   by  3 dB a n d   t h e   s t e p   a t t e n u a t o r   i n c r e a s e d  
by 3 dB, a s t a n d a r d   r e c e i v e r   r e s p o n s e   s h o u l d  exist f o r  
t r u e   r e c e i v e r   i n t e r m o d u l a t i o n   p r o d u c t s .  

These tests w i l l  be   performed a t  t h e   t h r e e   s t a n d a r d  test  f requencies   o f   each  
b a n d   f o r   e a c h   i n t e m o d u l a t i o n   c a s e   s p e c i f i e d   i n  3.1 above. 

4.1 Required  modulation. The f r e q u e n c y   f a   s h a l l   b e   u n m o d u l a t e d .  The 
f r e q u e n c y   f b   s h a l l   b e  a p u l s e  signal hav ing  a p u l s e   w i d t h   a n d   r e p e t i t i o n  rate 
e q u a l   t o   t h e   n o m i n a l   p u l s e   c h a r a c t e r i s t i c s   o f   t h e   s y s t e m   u n d e r  test .  Where 
modulat ion  parameters  are s e l e c t a b l e ,  a nominal set  o f   s u c h   p a r a m e t e r s   s h a l l   b e  
used. 
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5 .  Present-ation  of measurement r e s u l t s .  The results shal l   be   presented 
i n   t h e  format as s p e c i f i e d   i n  Appendix D ,  

80 
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METHOD CS 1 1 2  

OSCILLATOR EMISSION (Non-pulsed) 

1. Purpose.  This  method i s  used t o  measure   the   energy   genera ted   wi th in  
a receiver by a l o c a l   o s c i l l a t o r  o r  o s c i l l a t o r s .  

2 .  Measurement s e t u p .  Receivers s h a l l   b e   s e t u p  as s p e c i f i e d   i n   F i g u r e  3.  

3. Measurement  procedure.  The receiver i s  considered a non-pulsed 
t r ansmi t t e r ,   and   p rocedures  similar t o   t h o s e   s p e c i f i e d   i n   t h e -   t r a n s m i t t e r  Wide- 
Band  Conducted  Emission  Spectrum Test, Method CE109 should   be   used .  The test  
w i l l  be   performed a t  t h e   t h r e e   s t a n d a r d  tes t  f requencies   o f   each   band .  The 
BFO, i f  a n y ,   s h a l l   b e  on  and set t o  i t s  Reference  Frequency  posi t ion as def ined  
i n   t h e   s e n s i t i v i t y  tes t .  

4 .  Presenta t ion   of   measurement   resu l t s .  The results s h a l l   b e   p r e s e n t e d  
i n   t h e   f o r m a t  as s p e c i f i e d   i n  Appendix C. 

81/82 
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METHOD CS113 

OSCILLATOR EMISSION (Pulsed) 

1, ,Purpose.  This  method is  used t o  measue the   ene rgy   gene ra t ed   w i th in  
a receiver by a l o c a l   o s c i l l a t o r   o r   o s c i l l a t o r s   w h i l e   o t h e r   f r e q u e n c y - p r o d u c i n g  
c i rcui ts  may b e   p r e s e n t  a t  the   an tenna   t e rmina l s .  

2 .  Measurement  setue. The measurement s h a l l   b e   s e t u p  as s p e c i f i e d   i n  
Figure 3 .  

3.  Measurement  procedure.  The  receiver i s  cons idered  a non-pulsed  trans- 
mitter, and  procedures similar t o   t h o s e   s p e c i f i e d   i n   t h e   t r a n s m i t t e r  Wide-Rand 
Conducted  Emission  Spectrum Characteristics, and test Method CE109 s h o u l d   b e  
used.  The test will be   per formed a t  t h e   t h r e e   s t a n d a r d  t e s t  f r equenc ie s   o f   each  
band. 

4 ,  Pre ,sen ta t ion  of measurement results. The results s h a l l   b e   p r e s e n t e d  
i n  t h e  format as s p e c i f i e d   i n  Appendix D. 
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METHOD CS114 

ADJACENT SIGNAL INTERFERENCE (Non-pulsed) 

1. Purpose. The purpose o f  t h i s  tes t  i s  t o  measure   the  receiver 
c a p a b i l i t y   t o   p e r f o r m   i n   t h e   p r e s e n c e   o f   i n t e r f e r i n g   s i g n a l s   e i t h e r   c l o s e   t o   o r  
far removed  from the   r ece ive r   t uned   f r equency .  

2 .  Measurement s e t u p .  The test a p p a r a t u s   s h a l l   b e   s e t u p  as shown i n  
Figure  10.  

3.  Required  modulation. The d e s i r e d   s i g n a l   s h a l l   b e   m o d u l a t e d   o r   d e v i a t e d  
a t  30 percen t   w i th   t he   Re fe rence   F requency   fo r  AM and FM r e c e i v e r s ,   r e s p e c t i v e l y ,  
and  unmodulated f o r  CW and SSB receivers. The i n t e r f e r i n g   s i g n a l  w i l l  b e  
modula ted   o r   devia ted   100   percent   wi th   no ise   wi th   the   modula t ion   or   devia t ion  
p e r c e n t a g e   e s t a b l i s h e d  on the   peak  levels of  t h e   n o i s e .  The modulating  band- 
w i d t h   o f   t h e   i n t e r f e r i n g   s i g n a l  will b e   e q u a l   t o   t h e  3 dB bandwidth   o f   the  
receiver's w i d e s t   a u d i o   s e l e c t i v i t y   c h a r a c t e r i s t i c .  FM i n t e r f e r e n c e  w i l l  b e  
u s e d   f o r  FM r e c e i v e r s .  AM i n t e r f e r e n c e  w i l l  b e   u s e d   f o r  SSB, AM, and CW 
r e c e i v e r s .  

3.1 Frequency  range. 

(a) For   coaxia l   sys tems  the   lower   f requency  limit s h a l l   b e   1 4  kHz. 
The  upper  frequency limit s h a l l   b e  20 times t h e   r e c e i v e r   t u n e d  
f r equency   o r  1 2  GHz, whichever is  less. 

(b)  For  waveguide  systems  the  lower  frequency limit s h a l l   b e  0.9 of  
the   waveguide   cu tof f   f requency .  The upper   f requency limit 
s h a l l   b e  20 times the   r ece ive r   t uned   f r equency  , o r   1 2  GHz, o r  
t h e   c u t o f f   f r e q u e n c y   o f   t h e   f i r s t   h i g h e r   o r d e r  mode, whichever 
is  less. 

4. Measurement  procedure.  This tes t  s h a l l   b e   p e r f o r m e d  a t  t h e   t h r e e  
s t a n d a r d  test f requencies   o f   each   band .  The procedure is as fo l lows:  

( a )  The receiver AVC, AGC, and AFC ( i f   s u c h   c o n t r o l s   e x i s t )   . s h a l l  
remain  on  during  the tes t .  The receiver RF g a i n   c o n t r o l   s h a l l  
b e   a d j u s t e d  a t .  each level  o f   d e s i r e d   s i g n a l   t o   o b t a i n  a 
maximum  (S+N)/N b e f o r e   i n t e r f e r e n c e  i s  in t roduced .  

(b )   Pe r fo rm  the   Sens i t i v i ty  test as s p e c i f i e d   i n  Method CS101. 

(c) I n c r e a s e   t h e   d e s i r e d  signal level 3 dB above   t he  level o b t a i n e d  
i n  t h e   S e n s i t i v i t y  tes t .  

( d )   I n j e c t  an i n t e r f e r i n g   s i g n a l   o f  +30 dBm, o r   t h e  maximum l e v e l   t h a t  
w i l l  no t   cause   f ront -end   burnout  o r  o t h e r  damage t o   t h e  receiver, 
whichever i s  less. A d j u s t   t h e   i n t e r f e r i n g   f r e q u e n c y   a n d   o b t a i n  
a Af*  where A f  = I f i - fo l ,   above   the   tuned   f requency   which  re- 
e s t a b l i s h e s   t h e   s t a n d a r d   r e s p o n s e .   R e c o r d   t h e   d e s i r e d  signal 
level ,  i n t e r f e r i n g   s i g n a l  level a n d   i n t e r f e r i n g   f r e q u e n c y ,  
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l e v e l )   w h i l e   m a i n t a i n i n g   t h e  Af of   Step  (d)  , a n d   a d j u s t   t h e  
i n t e r f e r i n g   s i g n a l   l e v e l   t o   p r o d u c e  a s tandard   response .  

( f )   I n c r e a s e   t h e   d e s i r e d   s i g n a l  level i n   s t e p s  of  10 dB and a d j u s t  
t h e   i n t e r f e r i n g   l e v e l   t o   p r o d u c e  a s t a n d a r d   r e s p o n s e   u n t i l  a 
d e s i r e d   s i g n a l   l e v e l   o f  -50 dBm i s  e x c e e d e d ,   o r   t h e   i n t e r f e r i n g  
s i g n a l   l e v e l  limit of  (d)  above is  reached.  These  measurements 
are made t o   i n v e s t i g a t e   t h e   p o s s i b i l i t y  of  a s t r o n g   d e s i r e d  
s i g n a l   e n h a n c i n g   t h e   p o s s i b i l i t y  o f  c r o s s   m o d u l a t i o n   i n   t h e  
f r o n t   e n d   o f   t h e   r e c e i v e r .  

( 8 )  R e t u r n   t h e   d e s i r e d   s i g n a l   o u t p u t   t o  3 dB a b o v e   t h e   s e n s i t i v i t y  
level. A d j u s t   t h e   i n t e r f e r i n g   s i g n a l   s u c h   t h a t  Af i s  one- 
h a l f   t h e   v a l u e   u s e d   i n   ( d )   a b o v e .   A d j u s t   t h e   i n t e r f e r i n g  
s i g n a l  level t o   o b t a i n  a s tandard   response .  

( h )   I n c r e a s e   t h e   d e s i r e d   s i g n a l  level 7 dB (10 dB above  the 
s e n s i t i v i t y   l e v e l )   a n d   a d j u s t   t h e   i n t e r f e r i n g   s i g n a l   l e v e l   t o  
o b t a i n  a s tandard   response .  

( i )   C o n t i n u e   t o   i n c r e a s e   t h e   d e s i r e d   l e v e l   i n  10 dB s t e p s   u n t i l  a 
level of -50 dBm i s  e x c e e d e d ,   o r   t h e   i n t e r f e r i n g   s i g n a l   l e v e l  
limit of  (d)  above i s  r e a c h e d .   A d j u s t   t h e   i n t e r f e r i n g   s i g n a l  
l e v e l   a t   e a c h   s t e p   t o   p r o d u c e  a s t anda rd   r e sponse .  

( j )   Con t inue  t o  d i v i d e   t h e  Af by two  and r e p e a t  (g) , (h) , a n d   ( i )  
u n t i l   t h e   i n t e r f e r i n g   f r e q u e n c y   f a l l s   w i t h i n   t h e   r e c e i v e r  
audio 3 dB bandpass.  

(k) Repeat  (c)  through (j) f o r   t h e   i n t e r f e r i n g   s i g n a l   f r e q u e n c y  
ad jus ted   be low  the   tuned   f requency .  

(1) Repeat (g), (h)  and ( i )   f o r  Af = O .  

(m) Repea t   s teps  (g) , ( h ) ,   a n d   ( i )   o f   t h i s  method w i t h   t h e   i n t e r f e r i n g  
s i g n a l   t u n e d   t o   t h e   r e c e i v e r  I F  frequency.  

(n)  Repeat  steps  (g) , (h) , a n d   ( i )   o f   t h i s  method w i t h   t h e   i n t e r f e r i n g  
s i g n a l   t u n e d   t o   t h e   f i v e   h i g h e s t  level spur ious   responses  
i d e n t i f i e d   i n  Method CS109.  

(o) S e t   t h e   d e s i r e d   s i g n a l  level  t o  10 dB above t h e   s e n s i t i v i t y  
level. A d j u s t   t h e   i n t e r f e r i n g   s i g n a l   t o   p r o d u c e   t h e   s t a n d a r d  
response  of  10 dB (S+N)/N a t  a Af above   t he   r ece ive r   t uned  
f r e q u e n c y   s u c h   t h a t   t h e   i n t e r f e r i n g   s i g n a l   l e v e l  w i l l  be  60 dB 
g r e a t e r   t h a n   t h e   d e s i r e d  signal l e v e l .   I n c r e a s e   t h e   i n t e r f e r i n g  
signal level 3 dB and   r eco rd   t he  (S+N) /N a t   t h e   r e c e i v e r   o u t p u t .  
I n c r e a s e   t h e   i n t e r f e r i n g   s i g n a l  level i n   d i s c r e t e   s t e p s ,  so  
t h a t  a smooth  curve o f  i n t e r f e r e n c e   s i g n a l   l e v e l   v e r s u s  (S+N)/N 
can be   recorded .  
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(P) Repea t   (o )   fo r   des i r ed   s igna l  levels 20 dB and 30 dB above 
s e n s i t i v i t y .  A l l  t h r e e  tests are performed a t  t h e  same i n t e r -  
f e r i n g   s i g n a l   f r e q u e n c y   g i v e n   i n  (o) .  

(4) The s p e c i f i c   v a l u e   o f  Af u s e d   s h o u l d   b e   a d j u s t e d   s l i g h t l y   t o  
avo id   poss ib l e   spu r ious   r e sponses .  

5 .  Presenta t ion   of   measurement   resu l t s .  The r e s u l t s   s h a l l   b e   p r e s e n t e d  
i n -   t h e   f o r m a t  as s p e c i f i e d   i n  Appendix C. 

87/88 
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MIL-STD-449D 
22 February  1973 

METHOD CS115 

ADJACENT SIGNAL  INTERFEmNCE (Pulsed) 

1. Purpose.  The pu rpose   o f   t h i s  test i s  t o  measure   the  receiver 
c a p a b i l i t y   t o   p e r f o r m   i n   t h e   p r e s e n c e   o f   i n t e r f e r i n g   s i g n a l s   e i t h e r   c l o s e   o r  
f a r  removed  from  the receiver tuned  f requency.   This  t e s t  w i l l  be   per formed a t  
the  mid-standard test frequency  of  each  band. 

2, Measurement s e t u p .  The tes t  a p p a r a t u s   s h a l l   b e   s e t u p  as shown i n  
Figure  10.  

3. Required  modulation. The d e s i r e d   s i g n a l   s h a l l   b e  a p u l s e d   s i g n a l  
having a p u l s e   w i d t h   a n d   r e p e t i t i o n  rate e q u a l   t o   t h e   n o m i n a l   p u l s e   c h a r a c t e r -  
istics of   the   sys tem  under  tes t .  In   addi t ion ,   where   modula t ion   parameters  are 
se l ec t ab le ,   combina t ions   p rov id ing  minimum and maximum d u t y   c y c l e   s h a l l   b e  
used. The i n t e r f e r i n g   s i g n a l   u s e d  w i l l  b e  CW. 

3 .1  Frequency  range. 

(a )   For   coaxia l   sys tems  the   lower   f requency  limit s h a l l   b e  1 4  kHz. 
The upper  frequency limit s h a l l   b e  20 times t h e   r e c e i v e r   t u n e d  
f r equency ,   o r  1 2  GHz, whichever is  less. 

(b)  For  waveguide  systems  the  lower  frequency limit s h a l l   b e  O .  9 of  
the   waveguide   cu tof f   f requency .  The upper   f requency l i m i t  
s h a l l   b e  20 times t h e  receiver tuned  f requency , o r  1 2  GHz, o r  
t h e   c u t o f f   f r e q u e n c y   o f   t h e   f i r s t   h i g h e r   o r d e r  mode, whichever 
i s  less. An e x c e p t i o n   t o   t h e  low f r e q u e n c y   l i m i t   i n d i c a t e d  
above s h a l l   b e  a r e q u i r e m e n t   t o  test a t  a l l  receiver I F   f r e -  
quencies .  

4 .  Measurement  procedure, 

( a )  The receiver AGC and AFC s h o u l d   b e   o n   d u r i n g   t h e  tes t .  I f  a manual 
g a i n   c o n t r o l   e x i s t s ,  set  t h e   c o n t r o l   t o  a no rma l   ope ra t ing  
p o s i t i o n ,  if such a p o s i t i o n   c a n   b e   e s t a b l i s h e d ,   o r   t o   t h e  
midpoint   of  i t s  range. 

(b )   Pe r fo rm  the   Sens i t i v i ty  tes t  as s p e c i f i e d   i n  Method CS102. 

( c )   S e t   t h e   d e s i r e d  signal leve l  3 dB above t h e   s t a n d a r d   r e s p o n s e  
leve 1. 

(d )   Se t   t he   undes i r ed  CW s i g n a l   t o   t h e   t u n e d   f r e q u e n c y   o f   t h e  
receiver. I n c r e a s e  i t s  level u n t i l   t h e   s t a n d a r d   r e s p o n s e  is  
aga in   ob ta ined .   Record   bo th   i npu t   s igna l  levels.  

c' 

(e) Vary the   f r equency   o f   t he  CW s i g n a l   i n  small inc remen t s   w i th in  
t h e  3 dB p o i n t s   o f   t h e  receiver s e l e c t i v i t y   a b o v e   a n d   b e l o w  
the -   t uned   f r equency   o f   t he  receiver. A t  a f ew  f r equenc ie s ,   t he  
s t a n d a r d   r e s p o n s e   i n d i c a t i o n  i s  l i k e l y   t o   d i s a p p e a r .  A t  each 
of   these   f requencies  , r educe   t he  CW s i g n a l   t o  a l e v e l  a t  which 

. METHOD CS115 
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the   s t anda rd   r e sponse  is n o t e d .   R e c o r d   t h i s  l eve l  and   the  
frequency a t  which i t  o c c u r s .   I n   o t h e r   w o r d s ,   t h e  minimum 
"on-tune" CW i n t e r f e r i n g  leve l ,  r e q u i r e d   t o   c a u s e  a s t a n d a r d  
response i s  n o t   l i k e l y   t o   o c c u r  when the   f r equency   o f   t he  CW 
s i g n a l   a n d   t h e   c e n t e r   f r e q u e n c y   o f   t h e   p u l s e d   e m i s s i o n  are 
i d e n t i c a l .  

( f )  Repea t   (e )   wi th   the   des i red  signal l e v e l   1 0  dB above M V S .  

( g )   R e p e a t   ( e )   w i t h   t h e   d e s i r e d   s i g n a l  level  20 dB and 40  dB, above 
MVS * 

(h) S e t  t h e   d e s i r e d   s i g n a l   l e v e l   t o  a va lue  3 dB g r e a t e r   t h a n  WS. 
Detune t h e  CIJ s i g n a l   g e n e r a t o r  t o  a frequency well above   the  
tuned  frequency  and set i t  a t  t h e  maximum a v a i l a b l e  l eve l ,  
for   example ,  + 20 dBm. Sea rch   fo r   t he   f r equency  a t  which a 
s tandard   response   can   be   ob ta ined   and   record   the   f requency ,  
and   t he  two  power l e v e l s .  

( i )   S e t   t h e   d e s i r e d   s i g n a l   t o  a v a l u e   1 0  dB g r e a t e r   t h a n  MVS.  Repeat 
(h)   and  record  the  values   of   f requency  and  power  of   the  two 
genera tors .  

( j)  S e t  t h e  CIJ s i g n a l   g e n e r a t o r  a t  a f r equency   s epa ra t ion   va lue  i l 2  
o f  t h e   v a l u e   d e t e r m i n e d   i n  (i).. Reduce t h e  CW s i g n a l   g e n e r a t o r  
power t o  a l e v e l  a t  which a s t anda rd   r e sponse   can   be   ob ta ined  
and   r eco rd   t he   va lues .  

(k) Cont inue   ( j )  , w i t h   t h e  same d e s i r e d   s i g n a l   l e v e l ,   r e d u c i n g   t h e  
f r equency   s epa ra t ion   va lues   by  112 d n t i l  a A f  value is  obta ined  
which i s  approximately 1 1 2  o f   t h e  60 dB bandwidth   va lue   o f   the  
CW s e l e c t i v i t y   c u r v e .  

(1)   Repea t   ( i )  , ( j )  , and (k) f o r  a des i r ed   s i -gna l  l eve l  20 dB above 
I-lVS. Use t h e  same i n t e r f e r i n g   f r e q u e n c i e s  as were u s e d   f o r  10 
dB above WS. 

(m) Repeat   s teps   (h)   through  (1)   using CW f r equenc ie s   be low  the  
rece iver   tuned   f requency  , 

( n )   A d j u s t   e a c h   i n t e r f e r i n g   s i g n a l   s l i g h t l y   t o   a v o i d   s p u r i o u s   r e s p d n s e ,  

5 ,  P r e s e n t a t i o n  of  measurement r e s u l t s ,  The r e s u l t s   s h a l l   b e   p r e s e n t e d  in 
the   format   spec i f ied   in   Appendix  D. 

90 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



MIL-STD-447D NOTICE 3 EM W 7777733  0 0 b 0 2 4 0  b 
~~ ~~ 

MIL-STD-449D 
22 February 1973 :;- 

METHOD CS116 

DISCRIMINATOR BANDWIDTH (Non-pulsed) 

1. Purpose.  This  method is used t o  measu re   t he   shape   o f   t he   d i sc r imina to r  
c h a r a c t e r i s t i c   c u r v e .  It a p p l i e s   t o  FM r e c e i v e r s   o n l y .  

1.1 Required  modulation. An unmodulated carrier i s  r e q u i r e d .  

2 .  Measurement  setup.  The  measurement  setup  shall   be as s p e c i f i e d   i n  
F igure  11. The d i s c r i m i n a t o r   o u t p u t  i s  monitored  with a d c  VTVM. 

3. Measurement  procedure. 

( a )   P e r f o r m   t h e   s e n s i t i v i t y  test us ing  20 dB of q u i e t i n g  as t h e  
s t a n d a r d   r e s p o n s e .   I f   t h e   r e c e i v e r   h a s   m u l t i p l e   a u d i o   o u t p u t s ,  
the  measurements w i l l  b e  made a t  the   ou tpu t   hav ing   t he   na r rowes t  
audio   bandwidth .   Main ta in   the   genera tor   ou tput  a t  t h i s  level 
f o r   t h e   r e m a i n d e r   o f   t h e  test .  P e r f o r m   t h i s  test a t  t h e  mean 
s t a n d a r d  test frequency. 

(b) Vary the   s igna l   gene ra to r   f r equency   un t i l   app rox ima te ly   ze ro  
v o l t a g e  is  observed a t  t h e   d i s c r i m i n a t o r   o u t p u t   a n d   r e c o r d   t h e  
s i g n a l   g e n e r a t o r   f r e q u e n c y .  Vary t h e   s i g n a l   g e n e r a t o r   f r e q u e n c y  
in   d i sc re t e   i nc remen t s   above   and   be low  th i s   po in t ,   r eco rd ing  
f r e q u e n c y ,   a n d   p o s i t i v e   o r   n e g a t i v e   d i s c r i m i n a t o r   o u t p u t  
v o l t a g e .   O b t a i n   e n o u g h   p o i n t s   t o   p l o t  a smooth  graph of t h e  
d iscr imina tor   curve .   Determine   and   record   the   f requency  
d i f f e r e n t i a l   b e t w e e n   t h e   p o s i t i v e   a n d   n e g a t i v e   p e a k s   o f   t h e  
curve.  

METHOD CS116 
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METHOD CS 11 7 

IMPULSE RESPONSE  MEASUREMENT (Pulsed)  

1. Purpose.   This  method  provides a means o f   de t e rmin ing   t he   r ece ive r  
o u t p u t  as a func t ion   o f   any   app l i ed   s igna l   o f  a l i n e a r   s y s t e m .   T h i s  t e s t  does 
n o t   a p p l y   t o   s y s t e m s   e m p l o y i n g   l o g a r i t h m i c   a m p l i f i e r s   o r   o t h e r   n o n - l i n e a r   s t a g e s .  

2.  Measurement  setup.  The  measurement  setup  shall  be as shown i n   F i g u r e  
12 .  

3. Measurement  procedures. 

(a) A d j u s t   t h e   i m p u l s e   g e n e r a t o r   o u t p u t   u n t i l   a n   a d e q u a t e   d i s p l a y  is 
observed on t h e   o s c i l l o s c o p e .   I n s u r e   t h a t   t h e   i n p u t   s i g n a l  
level is  low  enough t h a t   o p e r a t i o n   i n   t h e   l i n e a r   p o t i o n   o f   t h e  
receiver dynamic  range i s  maintained.  The pulse   wid th   o f   the  
i m p u l s e   g e n e r a t o r   s h a l l  a t  least  be  smaller than  l / l O B ,  where 
B is  the  nominal  receiver 3 dB bandwidth. 

(b) The test p o i n t s   t o   b e   m o n i t o r e d   s h a l l   i n c l u d e   b u t   n o t   n e c e s s a r i l y  
b e   l i m i t e d   t o   t h e   o u t p u t s  of t h e  last  I F   a m p l i f i e r   s t a g e  and 
the   s econd   de t ec to r .  

(c)  The impulse   genera tor   ou tput  is  a p p l i e d  a t  t h e   r e c e i v e r   i n p u t  
through a matching   ne twork   to   insure   p roper   genera tor   t e rmina-  
t i o n .  The system time response   func t ion  i s  monitored  on  an 
osci l loscope.   For   systems  where i t  i s  i m p r a c t i c a l   t o   i n j e c t  
t h e   i m p u l s e   s i g n a l  a t  t h e  receiver a n t e n n a   t e r m i n a l s ,   i n j e c t  
t he   impu l se   func t ion  a t  t h e   i n p u t   t o   t h e   f i r s t   I F   s t a g e .  

4 .  Presenta t ion   of   measurement   resu l t s .  The  measurement r e s u l t s   s h a l l   b e  
presented  as s p e c i f i e d   i n  Appendix D. The  above r e s u l t s   s h a l l   c o n s i s t   o f   c a l i -  
b ra ted   osc i l loscope   photographs   o f   the   rece iver   impulse- response  time waveform. 
The receiver i n p u t  level i n  dB relat ive to   one  microvol t /MHz,   the receiver tuned 
f requency   and   the   osc i l loscope  time b a s e   c a l i b r a t i o n .  
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METHOD RSlOl 

RADIATED SPURIOUS  RESPONSE (Non-pulsed) 

1. Purpose.  This  method i s  used to   de te rmine   the   equipment   open-f ie ld  
s u s c e p t i b i l i t y  a t  r e p r e s e n t a t i v e   s p u r i o u s   r e s p o n s e   f r e q u e n c i e s .   T h i s  tes t  i s  
similar t o   t h e   c o n d u c t e d   s p u r i o u s   r e s p o n s e  t e s t ,  e x c e p t   t h a t   t h e   s i g n a l s   s h a l l  . 
b e   g e n e r a t e d   i n   t h e   f a r   f i e l d .  The r e c e i v e r   s u s c e p t i b i l i t y   s h a l l   b e   e v a l u a t e d  
a t  a number  of receiver spur ious   r e sponses .  

2.  Measurement  setup.  The test a p p a r a t u s   s h a l l   b e   s e t u p  as shown i n  
F igure  9.  The separa t ion   be tween  the   sys tem  an tenna   and   the  test  a n t e n n a   s h a l l  
be a t  least t h e   f a r - f i e l d   d i s t a n c e  (see 3 .7 )   un le s s   o the rwise   i nd ica t ed   and  
s p e c i f i e d  on t h e  Format i n  Appendix C.  

3 .  Measurement  procedures. 

3.1 Frequency  range. 

(a) For   coaxia l   sys tems  the   lower   f requency  limit s h a l l   b e   1 4  kHz. 
The upper  frequency limit s h a l l   b e  20 times t h e  receiver tuned 
f r equency   o r   12  GHz, whichever is  less. 

(b) For  waveguide  systems  the  lower  frequency limit s h a l l   b e  0 .9  of 
the   waveguide   cu tof f   f requency .  The upper   f requency limit 
s h a l l   b e  20 times t h e  receiver tuned   f requency ,   o r  1 2  GHz, 
whichever i s  less. An e x c e p t i o n   t o   t h e  low  frequency limit 
i n d i c a t e d   a b o v e   s h a l l   b e  a requi rement   to  test  a t  a l l  r e c e i v e r  
I F   f r e q u e n c i e s  . 

3.2  Required  modulation. The modula t ion   used   for  AM r e c e i v e r s   s h a l l   b e  
30   pe rcen t ,  a t  a Refe rence   F requency   r equ i r ed   by   t he   Se lec t iv i ty  Test ,  Method 
CS106, An unmodulated s i g n a l   s h a l l   b e   u s e d   f o r  FM, SSB, and CW receivers. 

3.3 Antenna   pos i t ion ing   procedure .  The fo l lowing   sequence   sha l l   be   used  
fo r   t he   o r i en ta t ion   o f   t he   sys t em  and  test an tennas .  

( a )  Where az imuth   and   e leva t ion   of   the   sys tem  an tenna   cân   be   var ied ,  
t h i s   s h a l l   b e   d o n e   t o   p r o d u c e   t h e  maximum s i g n a l  a t  each meas- 
urement  frequency a t  t h e  t es t  antenna.  The azimuth (e )  and 
e l e v a t i o n  (4) ang les   be tween   t he   an tenna   bo res igh t   ax i s   o f   t he  
system  and  the test a n t e n n a   s h a l l   b e   r e c o r d e d   a f t e r   t h e   s i g n a l  
is  maximized. 

(b)  The test a n t e n n a   s h a l l   b e   a d j u s t e d   i n   h e i g h t  a t  each  measurement 
f requency t g  o b t a i n  a maximum of rece ived   energy .  When p o s s i b l e  
the   ad jus tment   should   be  made over  a d i s t a n c e   c a l c u l a t e d   t o   i n -  
c lude  two n u l l s ,   i n   t h e   e l e v a t i o n   i n t e r f e r e n c e   p a t t e r n   r e s u l t -  
i ng   f rom  g round   r e f l ec t ion ,  

(c) A l l  p o s i t i o n   i n f o r m a t i o n   s h a l l   b e   r e c o r d e d   t o g e t h e r   w i t h   t h e  
test r e s u l t s .  
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3.4 Measurement  procedure. 

(a) I f   t h e   r e c e i v e r  i s  d e s i g n e d   t o   o p e r a t e   w i t h  more than  one  antenna, 
t he   an tenna   w i th   wh ich   t he   r ece ive r  i s  most f r equen t ly   u sed  
s h a l l   b e   c o n n e c t e d   t o   t h e ' r e c e i v e r   f o r   t h i s  test .  The receiver 
a n t e n n a   s h a l l   b e  mounted i n  i t s  normal ly   used-   conf igura t ion  
(for  example,   jeep-mounted, man-pack mounted  and s o  f o r t h ) .  

(b )   The   r ece ive r   sha l l   be   t uned   t o   t he  mean s t a n d a r d  test  frequency.  

( c )   A d j u s t   t h e   s i g n a l   g e n e r a t o r   o u t p u t   f o r  maximum s e t t i n g .  

(d )   Pe r fo rm  the   Sens i t i v i ty  Test ,  Method 1 0 1   t o   e s t a b l i s h   t h e   s i g n a l  
g e n e r a t o r   o u t p u t   n e c e s s a r y   t o   a c h i e v e  a s tandard  response a t  
t h e  receiver tuned  frequency. 

( e )   S e l e c t  a s igni f icant   spur ious   response   f rom  the   Conducted   Spur ious  
R e s p o n s e   d a t a   a n d   t u n e   t h e   s i g n a l   g e n e r a t o r   t o   t h i s   f r e q u e n c y .  
A d j u s t   t h e   s i g n a l   g e n e r a t o r   o u t p u t   t o   p r o d u c e  a s tandard  re- 
sponse a t  t h e  receiver output .  The same method f o r   o b t a i n i n g  
a s t anda rd   r e sponse   sha l l   be   u sed  as s p e c i f i e d   i n   t h e   C o n d u c t e d  
Spurious  Response test, Method  CS108. 

( f )   E s t a b l i s h   t h e   r e c e i v e d  power d e n s i t y  a t  the   sys tem  an tenna ,   by  
s u b s t i t u t i n g  a ca l ib ra t ed   r ece iv ing   an tenna   and   f r equency-  
selective v o l t m e t e r   f o r   t h e  receiver under t es t .  

(g)   Repea t   (a )   th rough  ( f )   for   representa t ive   spur ious   response   f re -  
quenc ie s .   Inc lude   t he  image  and IF   responses .  

(h)   For   waveguide  systems,   repeat   (a)   through  ( f )   for   spurious re- 
sponses   observed   above   the   cu tof f   f requency   of   the   f i r s t   h igher  
o r d e r  mode. 

( i )   Repeat   (a)   through  (h)  a t  t h e   t h r e e   s t a n d a r d  tes t  f r equenc ie s   o f  
each  band. 

4 ,  P r e s k t a t i o n   o f  measurement results. The   measurements   resu l t s   sha l l  
be   p resented  as s p e c i f i e d   i n  Appendix C .  
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METHOD RS102 

RADIATED SPURIOUS RESPONSE (Pulsed)  

1. Purpose.  This  method i s  used   t o   de t e rmine   t he   equ ipmen t   open- f i e ld  
s u s c e p t i b i l i t y  at- r e p r e s e n t a t i v e   s p u r i o u s   r e s p o n s e   f r e q u e n c i e s .   T h i s  test i s  
similar t o   t h e   c o n d u c t e d   s p u r i o u s   r e s p o n s e  t e s t ,  e x c e p t   t h a t   t h e   s i g n a l s   s h a l l  
b e   g e n e r a t e d   i n   t h e   f a r   f i e l d .  The receiver s u s c e p t i b i l i t y   s h a l l   b e   e v a l u a t e d  
a t  a number of receiver spur ious   r e sponses .  

2 .  Measurement s e t u p .  The test a p p a r a t u s   s h a l l   b e   s e t u p  as shown i n  
Figure  9 .   The  separat ion  between  the  system  antenna  and  the test a n t e n n a   s h a l l  
b e  a t  least  t h e   f a r - f i e l d   d i s t a n c e  (see 3 . 7 ) ,  un le s s   o the rwise   i nd ica t ed   and  
s p e c i f i e d  on  Format i n  Appendix C .  

3 .  Frequency  range. 

(a )   For   coaxia l   sys tems  the   lower   f requency  limit s h a l l   b e   1 4  kHz. 
The  upper  frequency limit s h a l l   b e  20 times t h e  receiver tuned 
f r e q u e n c y   o r  1 2  GHz, whichever is  less. 

(b)  For  waveguide  systems  the  lower  frequency limit s h a l l   b e   0 . 9   o f  
the  waveguide  cutoff   f requency.   The  upper   f requency limit 
s h a l l   b e  20 times t h e  receiver tuned   f requency   or  1 2  GHz, 
whichever is  less. An e x c e p t i o n   t o   t h e  low  frequency l i m i t  
i n d i c a t e d   a b o v e   s h a l l   b e  a r e q u i r e m e n t   t o  test a t  a l l  receiver 
I F   f r e q u e n c i e s  . 

3 . 1  Requi red   modula t ion .   The   s igna l   genera tor   sha l l   be   modula ted   wi th  a 
p u l s e   o f   t h e  same w i d t h   a n d   r e p e t i t i o n  rate as t h e   s y s t e m   p u l s e .  Where modula- 
t i on   pa rame te r s  are s e l e c t a b l e ,  a nominal set o f   such   pa rame te r s   sha l l   be   u sed .  

3 . 2  Antenna   pos i t ion ing   procedure .   The   fo l lowing   sequence   sha l l   be   used  
f o r   t h e   o r i e n t a t i o n   o f   t h e   s y s t e m   a n d  tes t  an tennas .  

(a)  Where az imuth   and   e leva t ion   of   the   sys tem  an tenna   can   be   var ied ,  
t h i s   s h a l l   b e   d o n e   t o   p r o d u c e   t h e  maximum s i g n a l  a t  each meas- 
urement  frequency a t  t h e  t es t  antenna.  The  azimuth (8) and 
e l e v a t i o n  (4) a n g l e s   b e t w e e n   t h e   a n t e n n a   b o r e s i g h t  axis o f   t h e  
system  and  the test a n t e n n a   s h a l l   b e   r e c o r d e d   a f t e r   t h e   s i g n a l  
i s  maximized. 

(b)  The test a n t e n n a   s h a l l   b e   a d j u s t e d   i n   h e i g h t  a t  each  measurement 
f r e q u e n c y   t o   o b t a i n  a maximum of   rece ived   energy .  When pos- 
s i b l e ,   t h e   a d j u s t m e n t   s h o u l d   b e  made over  a d i s t a n c e   c a l c u l a t e d  
t o   i n c l u d e  two n u l l s ,   i n   t h e   e l e v a t i o n   i n t e r f e r e n c e   p a t t e r n  re- 
s u l t i n g   f r o m   g r o u n d   r e f l e c t i o n .  

(c) A l l  p o s i t i o n   i n f o r m a t i o n   s h a l l   b e   r e c o r d e d   t o g e t h e r   w i t h   t h e  test  
r e s u l t s .  
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4 ,  Measurement  procedure. 

( a )   I f   t h e  receiver i s  d e s i g n e d   t o   o p e r a t e   w i t h  more than  one  antenna 
the   an tenna   w i th   wh ich   t he   r ece ive r  ia most   f requent ly   used 
s h a l l   b e   c o n n e c t e d   t o -   t h e   r e c e i v e r   f o r   t h i s  tes t .  The receiver 
an tenna   sha l l   be  mounted i n  i t s  normally  used  configurat ion 
(for  example,   jeep-mountedy man-pack mounted;  and s o  f o r t h ) .  

( b )  The r e c e i v e r   s h a l l   b e   t u n e d   t o   t h e  mean s t anda rd  t e s t  f requency.  

( c )   A d j u s t   t h e   s i g n a l   g e n e r a t o r   o u t p u t   f o r   t h è  maximum s e t t i n g .  

(d )   Pe r fo rm  the   Sens i t i v i ty  Test i n  Ilethod CS102 t o   e s t a b l i s h   t h e  
s i g n a l   g e n e r a t o r   o u t p u t   n e c e s s a r y   t o   a c h i e v e  a s t anda rd  re- 
sponse a t  the   r ece ive r   t uned   f r equency ,  - 

sr-. 

( e )   S e l e c t  a s igni f icant   spur ious   response   f rom  the   Conducted   Spur ious  
Response   da ta   and   tune   the   s igna l   genera tor  to t h i s   f r e q u e n c y .  
A d j u s t   t h e   s i g n a l   g e n e r a t o r   o u t p u t   t o   p r o d u c e  a s t anda rd  re- 
sponse a t  t h e   r e c e i v e r   o u t p u t .  The same method f o r   o b t a i n i n g  
a s t a n d a r d   r e s p o n s e   s h a l l   b e  as s p e c i f i e d   i n   t h e   C o n d u c t e d  
Spurious  Response t e s t ,  Method CS109. 

( f )   E s t a b l i s h   t h e   r e c e i v e d  power d e n s i t y  a t  the   sys tem  an tenna ,   by  
s u b s t i t u t i n g  a c a l i b r a t e d   r e c e i v i n g   a n t e n n a  and  frequency- 
s e l e c t i v e   v o l t m e t e r   f o r   t h e   r e c e i v e r   u n d e r  tes t .  

(g)  Repeat (a) through ( f )  f o r   r e p r e s e n t a t i v e   s p u r i o u s   r e s p o n s e  
f r equenc ie s   and   i nc lude   t he  image  and I F  f r equenc ie s .  

(h)   For   waveguide   sys tems,   repea t   (a )   th rough  ( f )   for   spur  
sponses   observed  above  the  cutoff   f requency of t h e  f 
o rde r  mode. 

i o u s  re- 
i rs t  h ighe r  

( i )   Repea t   (a )   th rough  (h)  a t  t h e  mean tes t  frequency of each  band. 

5. Presenta t ion   of   measurement   resu l t s ,  The  measurement results s h a l l   b e  
presented as s p e c i f i e d   i n  Appendix D .  
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METHOD  CS118 

COUPLER  MEASUREMENTS  (Pulsed) 

COUPLER  SELECTIVITY 

1. Purpose.  This  test  is  performed  on  all  frequency-selective  devices 
that  are  normally  used  with  the  receiver  or  transmitter  being  tested,  but  are 
not.  integral  parts  of  these  equipments.  Examples  of  such  devices  are:  pre- 
selectors,  multicouplers,  harmonic  filters,  bandpass  filters,  antenna  impedance 
matching  units,  etc.  This  test is not  a  measure  of  receiver  RF or transmitter 
output  characteristic,  but  rather a measure  of  the  coupler  which  precedes  the 
receiver  input  or  follows  the  transmitter  output. 

1.1 Frequency  range.  The  frequency  range  of  coupler  measurement  shall  be 
as  follows : 

(a) For  coaxial  systems,  the  lower  frequency-limit  shall  be 0.5 fo 
and  the  upper  frequency  limit  shall  be  either 10 fo or 12 GHz, 
whichever  is less. 

.- (b) For  waveguide  systems,  the  lower  frequency  limit  shall  be 0.9 of 
the  waveguide  cutoff  frequency.  The  upper  frequency  limit  shall 
be  either 10 fo, or 1 2  GHz, or  the  cutoff  frequency of the  first 
higher  order  mode,  whichever is less. 

1.2 Required  modulation.  A CW  signal  is  required  for  this  test. 

2. Measurement  setup.  The  measurement  setup  shall  be  as  presented  in 
Figure 13. 

3 .  Measurement  procedure.  The  procedure  for  this  test  shall  be  as  follows: 

(a) If the  coupler  is  a  tunable  device,  tune  it  to a standard  test 
frequency  of  its  associated  transmitter  or  receiver.  Couplers 
which  have  multiple  input  and/or  output  terminals,  or  both,  and 
in  which  more  than  one  section  of  the  device  is  tunable,  shall 
be  tuned  to  frequency  combinations  representative  of  coupler 
operational  usage.  Such  frequency  selections  shall  be  subject 
to  approval of the  contracting  officer's  technical  represent- 
ative  or  other  designated  technical  authority. 

(b) Connect  the  signal  generator  and  the FSV to  the  input  and  output 
of  the  coupler,  respectively. If the  coupler  has  multiple 
input  andlor  output  ports,  terminate  the  additional  ports  with 
matched loads, 

(c) With  the  switches  in  position  A of Figure 13, adjust  the  signal 
generator  and  the  FSV  to  the  tuned  frequency, fo, of  the 
coupler,  or  to  a  frequency  in  the  coupler  passband.  Note  the 
signal  generator  frequency. 
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(d) Adjust  the  signal  generator  to  obtain  a  voltage  level  6-10 dB 
above  the  noise  indicated  on  the  FSV  at  the  tuned  frequency. 
Record  the  frequency  and  output  power  level  of  the  calibrated 
power  signal  generator  and  the  amount of attenuation,  Switch 
to  position B to bypass  the  device  and  duplicate  the  reading 
on  the  FSV  by  readjusting  the  output of the  signal  generator 
or  the  attenuator.  Record  the  output  power  level of  the  signal 
generator  and  the  amount  of  attenuation. 

(e)  Repeat  steps  (c)  and (d) above at a  sufficient  number of fre- 
quencies  to  provide  a  smooth  curve of the  coupler  character- 
istic.  Maintain  the  same  output  voltage  reference  as  initially 
established in (d). In  particular,  measure  the  characteristic 
of  the  coupler  harmonic  frequencies  that  are  within  the  fre- 
quency  range  of  the  test. 

(f) The  measurements, (a) through (e) above,  will  be  performed  at 
all  test  frequencies  of  each  band  of  the  associated  receiver 
or  transmitter. 

4. Presentation  of  measurement  results.  The  measurement  results  shall 
be  presented  as  specified  in  Appendix E. 
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1. Purpose.  T h i  

METHOD CS119 

COUPLER DYNAMIC RANGE (Pulsed)  

.s method is  t o  give an   i nd ica t ion   o f   coup l  - .er b e h a v i o r   f o r  
a wide   r ange   o f   i npu t   s igna l   l eve l s .  It is  a p p l i e d   o n l y   t o   c o u p l e r s   t h a t  con- 
t a i n   a c t i v e   c i r c u i t   e l e m e n t s .  

2. Measurement setup-. The  measurement  setup  shall   be as s p e c i f i e d   i n  
F igure  13. 

3 .  Required  modulation. A CW s i g n a l  i s  r e q u i r e d   f o r   t h i s  t es t .  

4 .  Measurement  procedure. 

( a )   I f   t h e   c o u p l e r  is  a tunab le   dev ice ,   t une  i t  t o  a s tandard  test 
frequency  of i t s  a s s o c i a t e d   t r a n s m i t t e r   o r  receiver. 

(b)   Connect   the  s ignal   generator   and  the FSV t o   t h e   i n p u t  and  output 
of the c o u p l e r ,   r e s p e c t i v e l y .   I f   t h e   c o u p l e r   h a s   m u l t i p l e  
i n p u t   a n d / o r   o u t p u t   p o r t s ,   t e r m i n a t e   t h e   a d d i t i o n a l   p o r t s   w i t h  
matched  loads. 

(c)  With the switches i n   p o s i t i o n  A of   Figure 13 ,  a d j u s t   t h e   s i g n a l  
gene ra to r  and t h e  FSV t o   t h e   t u n e d   f r e q u e n c y ,   f o ,  of t h e  
c o u p l e r ,   o r   t o   t h e   f r e q u e n c y   a s s o c i a t e d   w i t h   t h e  minimum inpu t  
s i g n a l   r e s u l t i n g   f r o m   t h e   C o u p l e r   S e l e c t i v i t y  test. 

(a) A d j u s t   t h e   s i g n a l   g e n e r a t o r   t o   o b t a i n  a v o l t a g e  level 6-10 dB 
above   t he   no i se   i nd ica t ed  on t h e  FSV, Record the   ou tpu t  power 
l e v e l  a t  t h e   c a l i b r a t e d   s i g n a l   g e n e r a t o r ,   t h e  amount  of at- 
t e n u a t i o n ,   t h e   i n p u t  power l e v e l   t o   t h e   c o u p l e r ,  and t h e   v o l t a g e  
level of the FSV. S w i t c h   t o   p o s i t i o n  B t o   b y p a s s   t h e   d e v i c e  
and d u p l i c a t e   t h e   r e a d i n g  on t h e  FSV by r e a d j u s t i n g   t h e   o u t p u t  
of t h e   s i g n a l   g e n e r a t o r   o r   a t t e n u a t o r s .   I n c r e a s e   t h e   i n p u t  
s i g n a l ,   r e c o r d   t h e   o u t p u t  power l e v e l  of t h e   s i g n a l   g e n e r a t o r  
and t h e  amount of a t t e n u a t i o n  up t o   t h e   p o i n t   w h e r e   t h e   o u t p u t  
vo l t age   l eve l   does   no t   change   w i th  a f u r t h e r   i n c r e a s e  of   input  
s i g n a l .  

(e)   Record  enough  points   to   plot  a smooth  curve  of  input  versus 
ou tpu t .  

( f )   P e r f o r m   t h i s  test a t  t h e  mean tes t  frequency  of  each  band  of  the 
a s s o c i a t e d   r e c e i v e r   o r   t r a n s m i t t e r .  

5. P r e s e n t a t i o n  of measurement results. The  measurement r e s u l t s   s h a l l   b e  
presented  as s p e c i f i e d  i n  Appendix E.  

101/102 
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MIL-STD-449D 
22 February  1973 

NOMINAL EQUIPMENT  DATA 
EXTERNALLY MODULATED NON-PULSED  EQUIPMENTS 

(For  Use With MIL-STD-449D) 

Sys tem  Nomencla ture   Ser ia l  No. 

TRANSMITTER 

Transmit ter Nomenc la tu re   Se r i a l  No. 

Manufacturer  Function 

Frequency  Range MHz Number of Bands 

Master O s c i l l a t o r  Type 

Number of S tages   and   Funct ion  

Type of Tuning 

Type of Modulation 

Power  Output:  Average dBm, Peak dBm 

Number of  Audio  Channels Number of Audio  Bands 

Emission  Bandwidth  and  Rated  Deviation 

Output   Pulse   wid th  p e c .  112  Voltage O 112 Power O 

Pulse   Repet i t ion   Frequency  PPS 

Output Component  Type 

Type of Coupler 

Type of   Transmission  Line 

i Remarks: ( Inc lude   in format ion  o n   a n y   m u l t i p l e   t r a n s m i t t e r s ,   p u l s e   t r a i n  
c h a r a c t e r i s t i c s ,   i n t e r f e r e n c e   r e d u c t i o n   f e a t u r e s ,   a n d   a n y   o t h e r   f e a t u r e s  
p e c u l i a r   t o   t h i s   e q u i p m e n t . )  

104 
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MIL-STD-449D 
2 2  February 1973  

NOMINAL 'EQUIPMENT 'DATA - (con ' t . ) 
EXTERNALLY MODULATED  'NON-PULSED  'EQUIPMENTS 

(For Use With MIL-STD-449D 

System  Nomenclature Ser ia l  No. 

RECEIVER 

Rece iver   Nomencla ture   Ser ia l  No. 

S e n s i t i v i t y :  (State C r i t e r i a )   N o i s e   F i g u r e  

Type Receiver  

Number of  Bands 

Frequency  Range MHz 

RF Bandwidth (3dB) (6dB) 

IF  Bandwidths (3dB) (6dB) 

IF Frequency( ies) 

L o c a l   O s c i l l a t o r   T y p e ( s )  

I n j e c t i o n   M u l t i p l e  No. of  Conversions 

Number of RF Stages  Number of IF   S t ages  

Image Re jec t ion  Mixer Type 

D e s c r i p t i o n  of In t e r f e rence   Reduc t ion   Fea tu res  

105 
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MIL-STD-449D 
22 Feb,ruary  1973 

NOMINAL EQUIPMENT DATA ( c o n t ’ t . )  

(Fo r  Use With MIL-STD-449D) 
EXTERNALLY MODULATED NON-PULSED  EQUIPMENTS 

Sys tem  Nomencla ture  Ser ia l  N O .  
. .  

ANTENNA 

Antenna  Nomenclature  Serial  No. 
*TY P e  
Dimens ions   :Hor iz ,   F t  . xVert. F t  . 
H e i g h t   A b o v e   S i t e :   F t . ,  S i t e  E l e v a t i o n   F t  . 
Poin t   o f   Re fe rence   on   An tenna  
Beamwidth:  Horiz. , Vertical 
P o l a r i z a t i o n   G a i n  (@ Mid  Band F r e q .  ) 
E f f e c t i v e  Area (@ Mid  Band F req . )  m 
Antenna Movement 

RF”: H o r i z .  
Angular  L i m i t s :  H o r i z .  Vertical 

Feed:  Waveguide [51 C o a x i a l  0 O t h e r  
Remarks 

._. 
*Such as p a r a b o l i c   r e f l e c t o r ,   c a s s e g r a i n ,   l e n s ,   p a r a b o l i c - t o r u s ,  e t c ;  

This  l ist  of n o m i n a l   d a t a  i s  m i n i m a l   i n   n a t u r e   a n d   s h o u l d   b e   e x p a n d e d  as 
r e q u i r e d  by s p e c i f i c   e q u i p m e n t .   I f   r e a s o n a b l e ,  a l l  p o s s i b l e   c o m b i n a t i o n s  
f o r  t h e   e q u i p m e n t   s h o u l d   b e   r e p o r t e d   w i t h   t h e   n o r m a l   o n e ( s )  s o  i n d i c a t e d .  

I n  a d d i t i o n   t o   t h i s  l ist a b r i e f   d e s c r i p t i o n   o f   t h e   o p e r a t i n g   c h a r a c t e r i s -  
t ics  o f   each   subsys t em i s  d e s i r e d ,   N o t e d   i n   t h i s   d e s c r i p t i o n   s h o u l d  be 
any   va lues   wh ich   va ry   f rom  nomina l  a t  t h i s   p a r t i c u l a r  s i t e  o r  on t h i s   p a r -  
t i c u l a r   e q u i p m e n t ,  A d e t a i l e d   d e s c r i p t i o n   o f   t h e  test s i tes  is  a l s o  T e r  
q u i r e d .  
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MIL-STD-449D 
22 February 1973 

TRANSMITTER MEASUREmNTS 
MODULATOR  BANDWIDTH  METHOD CE101 

EXTERNALLY  MODULATED  NON-PULSED  TRANSMITTERS 

EauiDment  Under Test 

Transmitter  Nomenclature 

Tuning  Range  or Band 
Modulation 
*Configuration 
Significant Control Positions 

Type Serial No. 

. 

Test  Equipment 

Significant  Control Positions 

Test  Information 

Point of Signal  Injection 
Point of Measurement 

*Indicate which of available  circuitry was employed  and  any  addi- 
tional refinements, modifications, fixes, or  unusual  occurrences 
which  might  affect  the  measurement. . . 

108 
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"IL-STD-449D 
22 February 1973 

TRANSMITTER 'MEASIIREKENTS 
'M0DUI;ATOR 'BANDWIDTH 'METHOD 'CEIO1 

.EXTERNALLY'MODULATED .NON-PULSED .TRANSMXTTERS 

Xmtr. Nomenclatura  Serial No. 
Tuned Frequency MHz 
Modulator Input- 

Modulation- Frequency (Hz) 
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M I L - S T D - L I L I 7 D   N O T I C E  L E N  m 77777LL 0 0 6 0 2 5 7  L 

NIL-STD-449D 
2 2 F e b r u a r y 9  - 7 3 c 

TRANSMITTER  MEASUREMENTS 
MODULATION  CHARACTERISTICS  METHOD  CE102 

EXTERNALLY  MODULATED NON-PULSED TRANSMITTERS 

Equipment  Under  Test 

Transmitter  Nomenclature 
Type  Serial No. 
Tuning  Range  or  Band 
Modulation Mod. BIJ. 
Pulse Width psec, PRF  PPS 
Configuration 
Significant  Control  Positions 

-Test.Equipment 

Significant  Control  Positions 

Test  Information 

Point of Signal  Injection 
Point of Measurement 
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?!iIL--STD-~49D 
22 February  1973 

TRANSMITTER  MEASUREMENTS 
MODULATION CHARACTERISTICS METHOD CE102 ~~ " ~~~" ~~ ~ ~ ~ 

EXTERNALLY MODULATED NON-PULSED TRANSMITTERS 

Xmtr. Nomenclature S e r i a l  No. 
Toned Frequency MHz Date 
Modulation I m u t  

Modulation Modulation (%) o r  
Input  Devia t ion  (kHz) 

(RMS mv> o r  PEP  (dBm) T Power 
o u t p u t  
(dBm) 

,':Modulating 
Frequency 

(Hz) 

* L i s t  bo th  Frequencies  Used For   S ingle  Sf-deband 
**Single  Sideband  Only 

1 1 2  
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61IL-STD-449B 
22 February 1973 

TRANSMITTER MEASUREMENTS 

Xmtr . -Nomenclature : Serial Bo. 
.Tuned Frequency . . .mz 
Modulation -Input 

Percentage Modu1ation;Deviation (kHz) or.PEP (d8m) 
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E4IL-STD-449D 
22 February 1973 

-__I 

TRANSMITTER  MEASUREMENTS 
POWER'OUTPUT  METHOD  CE103 

EXTERNALLY  MODULATED  NON-PULSED TMSMITTERS 

Equipment  Under  Test 

Transmitter  Nomenclature 

Tuning  Range or Band 
Rated  Power  Output  (indicate Avg., Peak OR PEP) d Bm 
Configuration 
Significant  Control  Positions 

T Y P  Serial No. 

Test  Equipment 

Significant  Control  Positions 

Test  Information 

Point of  Signal. Injection 
Point of Measurement 
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MIL-STD-449D 
22 February  1973 

TRANSMITTER  MEASUREMENTS 
CARRIER  FREQUENCY  STABILITY  PETHOD  CE105 

EXTERNALLY  MODULATED  NON-PULSED  TRANSMITTERS 

Equipment  Under  Test 

Transmitter  Nomenclature 
Type Serial.No. 
Tuned  Freq. MHz, 
Configuration 
Date and  Time  Equip.  Last  Operated 
Significant  Control  Positions 

Test  Equipment 

Frequency  Stability  Parts/Million 

Significant  Control  Positions 

Test  Information 

Point of  Signal  Injection 
Point of Measurement 
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MIL-STD-449E 
22 February1973 . . ""- " 

TRANSMITTER  MEASUREMENTS 

EXTERNALLY MODULATED-NONPULSED TRANSMITTERS. 
CONDUCTED  EMISSION  SPECTRUM  CHARACTERISTICS  (NARROW-BAND  DATA)  METHOD C E 1 0 7 ,  

Equipment  Under  Test 

Transmitter  Nomenclature 

Tuning  Range  or  Band 
Rated  Power  Ouput  (indicate Avg,, PEAK  or  PEP)  dBm 
Modulation 
No. of Channels , Number of -Bands 
Configuration 
Significant  Control  Positions 

Type Serial  No. 

Test  ,Equipment 

Significant  Control  Positions 
Spectrum  Analyzer: 

3 dB Resolution BW: kHz.  Sweep Rate  Hz 
Sweep  Range to 
3 dB  CW  Bandwidth: kHz, Sensitivity d Em ."- 

i. Test  Information 

Point of Signal  Injection 
Point of Measurement 

i 
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CONDU CTED - EM1 - 
TRANSMITTER  MEASUREMENTS 

SSION  SPECTRUM  CHARACTERISTICS  (NARROW-BAND  DATA) 
EXTERNALLY MODULATED NON-PULSED  TRANSMITTERS 

~ ~~~ 

Frequency  Calibration (+ kHz) 

METHOD CE107 

-__ 

"_ 

_" 

_" 

"_ 
"_ 
" 

" 

" 

Power (dBm) 
- (Line  Spectrum)  or 
Power  Density  (dBm/kHn 
(Distributed  Spectrun 

Photo  No. Date 
Xmtr.  Nomenclature Serial  No. 
Transmitter:  Tuned  Frequency (MHz 1 

Modulation (type)  (Percentage) 
Harmonic  No. 

Spectrum  Analyzer: 
Resolution  Bandwidth kHz 
Sweep  Width kHz Sweep  time  sec. 
Comments 
NOTE:  Each  vertical  and  horizontal  reticle  should be calibrated  either 

with  an  attached  calibrated  curve o r  by  scaling  the  photograph. 
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MIL-STD-445'2 
22  F e b r u a g  "_ 1973 

TRANSMITTER MEASUREMENTS 
1 CE109 

Xmtr. Nomenclature Ser ia l  No. 
Tuned  Frequency MHz Date  
LO Frequency(s)  MHz 

I n v e s t i g a t e d  
Frequency 

(MHz) 

O r i g i n  S ig .  Gen. 
o u t p u t  
(dBm) 

Losses  
(dB) 

* Pwr . 
o u t p u t  
(dBm) 

* I n d i c a t e  Avg. , Peak,   o r  PEP 
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-TRANSMITTER MEASUREMENTS 
CONDUCTED. EMISSION SPECTRUM  CHARACTERISTIC- (WIDE-BAND  DATA) METHOD CE109.. 

EXTERNALLY MODULATED NON-PULSED TRANSMITTERS. 

Xmtr. Nomenclature Serial No. 
Tuned Frequency . "Hz 

Frequency (MHz) 

If spurious  are eo0 numerous, plot harmonics of the  fundamental and other 
'significant spurious only. 
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TRANSMITTER  MEASUREMENTS 
INTERMODULATION METHOD CE111 

EXTERNALLY  MODULATED  NON-PULSED  TRANSMITTERS 

Equipment  Under  Test 

Transmitter  Nomenclature 
Type Serial No. 
Tuning  Range or Band 
Modulation  Rated Pwr; Out. dBm 
Configuration 

Significant  Control  Positions 

Test  Equipment 

Significant Control Positions 

O 

Test  Information 

Point of Signal Injection 
Point of Measurement 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



Tuned Frequency MHz 

I n v e s t i g a t e d  
F req .   ( f s )  

(MHz 1 

Spur ious  
P owe r 

( dBm) 
o u t p u t  

T 

"c1 I d e n t i f  i 

I 

s t i o n  
S ign  

T 
I n t e r f e r i n g  
Frequency 
(fi) (MHz) 
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N I L - S T D - L I q S D  N O T I C E  L EN W 77777LL 0 0 b 0 2 7 3  T W 

MIL-STD-449D 
"- ___ 22 Februag 1973 

T.WSM1.T.TE.R MEASUREMENTS 
IN,TERMODU&AT IQN METHOD CE 11 1 

- EXTERNALLY MODULATED NON-PULSED TRANSMITTERS 
. .  

Xmtr.  Nomenc1.ature. . . Serial No. 
Tuned Frequency MHz Date 
Analyzer Batidwidth . , ... kHz 
Sweep Width- . . , ' . . . MHz/cm, Sweep Rate, . sec/cm 

. .  ~ 

Frequency (MHz) 

Photo NO,> , ,. ~ . , ~ _ ,  , , Harmonic 
Interisring Frequency (fi),. , . MHz 

Identification Power level 
(dBd 

127  
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RADIATED EMISSION  SPECTRUM CÏCTËRISTICS METHOD  RE101 
EXTERNALLY MODULATED  NON-PULSED  TRANSMITTERS 

Equipment  Under  Test 

Transmitter  Nomenclature 

Tuning  Range  or  Band 
Rated  Power  Output  (indicate Avg,, Peak or PEP)  dBm 
Modulation 
Configuration 
Far  Field  Distance  ft.  meters 
Significant  Control  Positions 

Type  Serial No. 

Test  Equipment  (Conducted  Emission  Spectrum) 

Significant  Control  Positions 

Test  Information  (Conducted  Emission  Spectrum) 

Point  of  Signal  Injection 
Point  of  Measurement 
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MIL-STD-447D  NOTICE 3 EM W 7777733 00b0277  7 
~ ~~~~ - ~ 

MI.L-STD-449D. .'r 

22 February 1973 

TRANSMITTER MEAS-NTS 
. ~ I A ~ D  EMISSION SPECTRUM CHARACTERIST.ÏCS METHOD m l 0 1  

. EXTEKNAL&Y,  MODULATED 'NON-PULSEI) TRANSMITTERS 

.Xmtr. Nomenclature Serial No. 
-Tuned Frequency . 

. . " H z '  . -  . . .  

.. . 

. .  
.- . 

.+c 
" .  

Frequency (HHz) 
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MIL-SfD-449D 
22 February 1973 

APPENDIX '  B 

SPECTRUM SIGNATURE DATA COLLECTION FORMS 

For Use With MIL-STD-449(D) 

INTERNALLY  MODULATED PULSED EQUIPMENTS 
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NOMINAL EQUIPMENT DATA 
INTERNALLY .MODULATED  -PULSED  EQUIPMENTS 

(For Use With MIL-STD-449D) 

System  Nomenclature Serial No. 

TRANSMITTER 

Transmitter  Nomenclature  Serial  No. 

Manufacturer  Function 

Frequency Range MHz Number of Bands 

Master   Osc i l la tor  Type 

. =. 

Number of  Stages  and  Function 

Type of  Tuning 

Type of  Modulation 

Power Output:  Average dBm, Peak dBm 

Number of  Audio  Channels- Number of  Audio  Bands - 

Emission  Bandwidth  and  Rated  Deviation . 

output   Pulse   width wec. 1/2  Voltage O 1/2 Power 0 
Pulse  Repetit ion  Frequency  pps.  

Output Component Type 

Type of Coupler 

Type of  Transmission  Line 

Remarks: (Include  information on a n y   m u l t i p l e   t r a n s m i t t e r s ,   p u l s e   t r a i n  

characterist ics,  i n t e r f e r e n c e   r e d u c t i o n   f e a t u r e s ,  and  any o t h e r   f e a t u r e s  

pecu l i a r   t o   t h i s   equ ipmen t . )  
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MIL-STD-449D 
22 February  1973 

.NOMINAL  EQUIPMENT DATA (con' t . ) 
INTERNALLY 'MODULATED".PUI;SED  'EQUIPMENTS 

(For Use With MIL-STD-449D 

System  Nomenclature . S e r i a l  No. 

&GEIVER 

Receiver Nomenclature   Ser ia l  No. 

Sensi t ivi ty: .  (State Cri,teria) Noise  Figure 
.~ 
"J- . 

Type Receiver 

Number of Bands 

Frequency Range MHz 

RF Bandwidth (3dB) (6dB) 

I F  Bandwidths (3dB) (6dB) 

I F  Frequency  ( íes) 

Loca l   Osc i l l a to r  Type-(s) 

I n j e c t i o n   M u l t i p l e  No. of  Conversions 

Number of RF Stages Number o f  I F   S t a g e s  

Image Rejection  Mixer Type 

Descr ip t ion  of 1nter fe rence .Reduct ion   Fea tures  
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MIL-STD-449D 
- 2 2  February  1973 

NOMINAL EQUIPMENT DATA ( c o n ' t  .) 
INTERNALLY MODULATED PULSED  EQUIPMENTS 

(For  Use With MIL-STD-449D) 

System  Nomenclature Serial  No. 

ANTENNA 

Antenna  Nomenclature Ser ia l  No. 

". Dimeflsions:Horiz.   Ft .   xVert .   Ft  . 
Height:  Above S i t e :   F t .  I S i t e   E l e v a t i o n   F t  . 
Point   of   Reference  on  Antenna 
Beamwidth:  Horiz. , Vertical 
P o l a r i z a t i o n   G a i n . ( @  Mid Band Freq . )  dB 
E f f e c t i v e  Area (@ Mid Band Freq . )  m 2 
An tenn a Movement 

WM: ho riz.^ 
Angular   Limits :   Horiz .  Vertical .. 

Feed:  Waveguide 0 Coaxia l  0 Other  
Remarks 

*Such as p a r a b o l i c   r e f l e c t o r ,   c a s s e g r a i n ,   l e n s ,   p a r a b o l i c - t o r u s ,  etc.  

This  list o f   nomina l   da t a  i s  minimal i n   n a t u r e   a n d   s h o u l d   b e   e x p a n d e d  as 
r e q u i r e d   b y   s p e c i f i c   e q u i p m e n t ,   I f   r e a s o n a b l e ,  a l l  p o s s i b l e   c o d i n a t i o n s  
fo r   t he   equ ipmen t   shou ld   be   r epor t ed   w i th   t he   no rma l   one (G)  so  i n d i c a t e d .  

In a d d i t i o n   t o   t h i s  list a b r r i e f   d e s c r i p t i o n   o f   t h e   o p e r a t i n g   c h a r a c t e r i s t i c s  
of   each  subsystem i s  d e s i r e d .   N o t e d   i n   t h i s   d e s c r i p t i o n   s h o u l d   b e   a n y   v a l u e s  
which  vary  f rom  nominal  a t  t h i s   p a r t i c u l a r  s i te  o r   o n   t h i s   p a r t i c u l a r   e q u i p -  
ment. A d e t a i l e d   d e s c r i p t i o n   o f   t h e  tes t  sites i s  a l s o   r e q u i r e d ,  
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MIL-STD-449D 
22 February 1973 
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Transmitter 
Tuned Freq. 

(MHz) 

O 
Date 

Photo 
.No. 

Time 
(24 Hr, Base) 

141 

Pulse Width 
of Fund. 

( w e 4  

Spur. or 
Harmonic Freq. 

(MJw 
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MIL-STD-449D 
22 February  1973 

TRANSMITTER  MEASUREMENTS 
CONDUCTED AMPLITUDE  VERSUS TIME CHARACTERISTICS-B@THOD CE112 

INTERNALLY  M0DULATED''PULSED  'TRANSMITTERS 

CA/ TC O 

Photo NO, . .  

Equipment  Nomenclature 

_ .  

. .  
il 

. . i  

Voí ts  

S e r i a l  No. Test  Equip.  Bandwidth 

Tuned Frequency (f,) MHz 
Test Frequency MHz 
Measured  Values (From Photograph) . .  

*Pulsewidth psec PRF .PPS 

**Nse Time usec Fal l  Time psec 

Comments 

*50% Peak  Voltage  Point 
**lo% t o  90% o f  Peak  Voltage  (Fall  Time: Vice Versa) 

142 
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TRANSMITTER.  MEASUREMENTS 

INTERNALLY M0DmATEß:iPULSED  TRANSMITTEFG 
CONDUCTED. EMISSION SPECTRUM  CKARACTERISTICS  METHOD CE108 

. . (Närrow-Band 'Däta) 

Pulsed 0 
. . Non .Pulsed 0 . .  

Coax CI 
Waveguide 0 

Equipment  .Under Test 

X m t r  Nomenclature. 
. .  

- Type Serial No. 

: . ~ Type S e r i a l  No. 

. . .  

. .Output  Tube 

S i g n i f i c a n t   C o n t r o l   P o s i t i o n s  

Test Equipment 

- -  . - Spectrum  Analyzer Used S e r i a l  No. 

3 db Resolut ion BW lcHz CW BW W Z  

Mos * .  
. .. 

dbm . 

Módulat ion  Descr ipt ion 

Cable: Type . .Length  Ft.  

S ign i f i can t   Con t ro l   Pos i t i ons  . 

Test Infoltmation 
Descr ip t ion  of Analyzed  Pulse: 

*PW PRF 

Rise Time F a l l  Time 

Compression  Ratio 
. .  

*PW: 50% Voltage  Point ,  Rise Time: 10% t o  9bx Pk Vo¡t.age (Fall Time 
V i  ce Vers a) 

. .  
~ .. . ~. 
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Non Pulsed 0 

Freque 
Xmtr . Tuned 

T 
Ident. 

*Indicate: Average or Peak . 

r ?  

/- ~- .~ ~~ ~ 

/y 144 
~~ 
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Sig.  Gen.  Output  (dbm) Frequency (MHz) 

Photo No. Date 

Transmitter Tuned Frequency MHz 

Spectrum Analyzer: 

Bandwidth kHz 

Sweep Width MHz Sweep Rate Hz 
Comments 

NOTE: Each vertical and horizontai  retical  should b e  calibrated  either 
with an attached  .calibrated curve .or by scaling  the photograph. 
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MIL-STD-449D 
22 February 1 9 7 3  

TRANSMITTER "EASUREMENTS 
. CONDUCTED EMISSION SPECTRUM CHAFtACTERISTICS METHOD CE110 

INTERNALLY MODULATED PULSED TRANSMITTERS 
WIDE  BAND  WIDTH  DATA 

- i  

. .  
. _  . 

P u l s e d  O Co ax O 
B a t e  

N o n   P u l s e d  a Waveguide 0 

Frequency 
.Xmtr T u n e d  I .Spurious Iden t . S i g .   G e n .  

Output 
( dbm) 

*Indicate: A v e r a g e  or P e a k  

B 

14 7 

Power. out 

(dbm) 
* 
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MIL-STD-449D 
22 February 1973 

TRANSMITTER 'MEASUREMENTS 

INTERNALLY  'MODULATED.'PULSED 'TRANSMITTERS 
.(WIDE BAND DATA) 

CONDUCTED EMISSION.:SFEGTRUM 'GHARAGTERTSTLCS. MK"ED 
. .  . 

CE110 
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MIL-STD-447D NOTICE L EN W 97777LL 0060274 7 W 

MIL-STD-449D - .. 

22 'February  1973 - .  . . . 

TRANSMITTER  "EASUREMENTS 
RADIATED EMISSION  -SPECTRUM  -CHARAGTERI-STLCS  METHOD RE102 

INTERNALLY 'MODULAT-ED  .PULSED  'TRANSMITTERS 

Pulsed o Co ax  o .  
Non -Pulsed 0- Waveguide 0 . 
Equipment  Under Test 

Xmtr Nomenclature 

5 P e  Serial No. 
. Output Tube 

Type Serial No. 
Pwr. Out. dbm  Avg.  dbm Peak 

. Modulation . .  

Far   F ie ld  Distance Ft .  y Meters 

S ign i f i can t   Con t ro l   Pos i t i ons  

. .  

T e s t  Equipment 

Spectrum  Analyzer Used Y MDs dbm 
3 db Resolut ion BW kHz CW BW MI2 

. Test Antenna: Type P o l a r i t y  
Cable Type: Length  Ft . 

Sign i f i can t   Con t ro l   Pos i t i ons  

T e s t  Information 

Radar S i t e   E l e v a t i o n   F t .  MSL. 

Test S i t e   E l e v a t i o n   F t .  MSL. 

Antenna  Height  Ft . 
Measurement Distance 

Unusual Terrain F e a t u r e s   o r  Man  Made Objects  
. .  . . .  
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Frequency (MHz) 

Photo No . Date 

Sig.  Gen.  Output  (dbm) 

Transmitter Tuned Frequency ~ MHz Peak  Power  Output dbm 

Spectrum Analyzer: 

Bandwidth . kHz 

- Sweep :Width MHz Sweep,R&te . Hz . 

Comments 

NOTE: Each vert ical  and horizontal  reticle should  be  calibrated  either 
~~ ~ ~ ~ withan  .ättached  calibrated curve  or by scaling  the photograph. 

- 
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TRANSMITTER MEASUREMENTS 
RADIATED EMISSION SPECTRUM CHARACTERISTICS mTHOD RE102 

INTERNALLY MODULATED PULSED TRANSMITTERS 

X m t r .   N o m e n c l a t u r e  S e r j a l   N o .  
T u n e d   F r e q u e n c y  MHz T e s t  S i t e  

P u l s e d  O C o a x  ' O 
Non pulsed 0 W a v e g u i d e  0 
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TRANSMITTER MEASUREMENTS 
CARRIER FREQUENCY STABILITY METHOD CE105 
IN!ERNALLY MODULATED PULSED TRANSMITTERS 

Equipment Under Test 

Transmitter Nomenclature 
Type Serial No. 
Tuned Freq. MHz. 
Configuration 
Date.and Time Equip. Last Operated 
Significant Control Positions 

Test Equipment 

Frequency Stability  Parts/Million 

Significant Control Positions 

Test Information 
Point of Signal  Injection 
Point  of Measurement 
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APPENDIX C 

NON-PULSED RECEIVERS 
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Equipment Under Test 

Receiver  Nomenclature 

Tuning. Range or  Band MHz 
Nominal Sensitivity dBm 
3 dB- Bandwidth kHz 
Configuration 
Signi-ficant Control  Positions 

Type  Serial No, 

Test Equipment 

Significant ,Control. Positions 

Test Information 

Test Signal Modulation: 
Frequency Hz, Percentage % 
or PW psec, PRF ?PS 

Point of Signal Injectton 
P o h t  of .Measurement 
Std, Response  Used- 
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RECEIVER MEASUREMENTS 
DYNAMIC RANGE METHOD CS103 

NON-PULSED RECEIVERS 

Rcvr. Nomenclature Serial No. 
Tuned Frequency MHz 

P,ower Input (dBm) 

For FM only, plot curves for a family of deviations 
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RECEIVER MEASUREMENTS 
DYNAMIC RANGE METHOD CS103 

NON-PULSED RECEIVERS 

Rcvr. Nomenclature- Serial No. 
Tuned Frequency MHz 

Input Power (dBm) 

For FM only,  plot curves for a family of deviations 
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Equi.pmerit lJnd&r Test 

Receiver Nomenclature 

Tunine Ratiee-or Band 
Type S e r i a l  No. 
- - - - - " o " 

Tuned Frequency -. MHz. 
.Con€iguration 
Nominal SensiXivi ty  dBm . 
Slgn i f i can t   Con t ro l   Pos i t i ons  

_ .  

Test. Equipment . . 

I .  ._ .. . 
. .  

S-ignifhant   Control .   Posi t ions - .. . 

Tes.t Information 

Po in t  of S igna l   In j ec t ion  . .  
Poin t   o f  Measurement 

162 
i .. 
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Modulating FrequenEy (Hz) 
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RECEIVER.  MEASUREMENTS 
SELECTIVITY METHOD CS106 
NON-PmSED RECEIVERS 

Equipment Under  Test 

Receiver  Nomenclature 

Tuning  Range or  Band 
Type  Serial No. 

. Nominal: Bandwidth ~ I kHz. 
Sensitivity dBm . 

Corif igurat-ion 
Significant Control  Positions 

Test Equipment 

Significant Control  Positions 

Test- Information 

Test  Signal Modulation: 

Po.int  of Signal  Injection 
Point of Measurement 
Std .  Response Used 

Frequency Hz, Percentage x 
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Rcvr.  Nomenclature Serial No. 
Tuned Frequency MHz Date 

Relative 
Response 

(dB-): 
I i- 

Absolute 
Freq b 

(MHz 1 
+ A f  
(kHz) 

Bandwidth 
(kHz) 
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RECEIVER MEASUREMENTS 
SELECTIVITY METHOD CS106 

NON-PULSED RECEIVERS 

Rcvr. Nomenclature Serial No. 
Tuned Frequency MHz 

. .  

. .  

Frequency (Wz)  
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RECEIVER MEASUREMENTS 
CONDUCTED SPURIOUS  RESPONSE METHOD 

NON-PULSED  RECEIVERS 
CS108 

Equipment  Under Test 

Receiver Nomenclature 

Tuning Band 
TYP@ S e r i a l  No. 

LO Freq .   In jec t ion   Mul t ip le   IF   Freq .  
1. MHz 1. 1. MHz 
2. MHz 2. 2. MHz 
3. MHz 3. 3. MHz 

Sign i f i can t   Con t ro l   Pos i t i ons  

Test Equipment 

S ign i f i can t   Con t ro l   Pos i t i ons  

I 

Test- Information 

Test Signal  Modulation: 
Frequency Hz, Percentage % 
ö r  PW psec, PRF pps 
P o i n t  of S i g n a l   I n j e c t i o n  
Poin t   o f  Measurement 
Std.  Response Used 
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RECEIVER MEASUREMENTS 
CONDUCTED SPURIOUS  RESPONSE NETHOD CS108 

.NON;PUT.SED -RECEIVERS 
(cont inued)  

S p u r i o u s   R e s p o n s e   I d e n t i f i c a t i o n  
. -  

The m e a s u r e d   s p u r i o u s   r e s p o n s e   f r e q u e n t i e s   s h o u l d   b e   i d e n t i f i e d  
a c c o r d i n g   t o   t h e   a p p r o p r i a t e   r e l a t i o n s h i p .  

~ 

S i n g l e   c o n v e r s i o n  receivers : .' 

fSP 7.1 Q 

fLo flF I 
Double  conversion receivers: 

" .  

P l f L O l  P2fL02 ' f I F 2  

fsP - 1 Ql ' I Q1Q2 

- 

d 
T r i p l e   c o n v e r s i o n   r e c e i v e r s  : 

'gfL03 ' f I F 3  

Q1Q2Q3 Ql QlQ2 
* 
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RECEIVER MEASUREMENTS 
RADIATED SPURIOUS  IiESPONSE METHOD RSlÖl 

NON-PULSED  'RECEIVERS 

Equipment  Under Test 

Receiver  Nomenclature 

Tuning Range o r  Band 
Configurat ion 
Tuned Frequency MHz 

5 P e  . S e r i a l  No. 

Modulation  Frequency MHz Percentage W 
LO Freq.uency (1) - .  MHz (2) MHz (3) MHz 
I F  Frequency (1) MHz (2) MHz (3) MHz 
Far   F i e ld   D i s t ance   F t . ,  Me te rs 
S ign i f i can t   Con t ro l .   Pos i t i ons  

Test Equipment 

S ign i f i can t   Con t ro l   Pos i t i ons  

Test Ïnformation & 

Receiving  Antenna  Elevation  Ft. BEL 
Test Antenna  Elevation  Ft. MSL 
Test Signal  Modulation 
Std.  Response Used 
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RECEIVER MEASUREMENTS 
INTERMODULATION METHOD CS110 

.NON-PULSED RECEIVERS 

Equipment Under Test 

Receiver Nomenclature 

Tuning Range or Band 
5 E e  Serial No. 

Configuration 
Significant Control Positions 

Significant Control Positions 

Test Information 

Point of  Signal  Injection 
Point of Measurement 
Standard  Response Used 

b 
1 

17 5 
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RECEIVER MEASUREMENTS 
INTERMODULATION METHOD CS110 

NON-PULSED RECEIVERS 

Rcvr. Nomenclature Serial N o .  
T u n e d  Frequency MHz 

.. . 

Frequency * Af (MHz) 

NOTE: (1) Indicate and identify intermodulation 
orders on curves 

(2) Use separate  sheet  for +Af  and - A f  

1 7 7  
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RECEIVER MEASUREMENTS 
ADJACENT SIGNAL INTERFERENCE METHOD C S 1 1 4  

NON-PULSED WCEIVERS 

Rcvr.  Nomenclature Serial N o .  
Tuned Frequency MHz 

n 

m 
TJ 
a 

W 

-A f O 

Frequency (Hz) 

+A f 

Plot curves for a family  of  desired  receiver  input 
powers (dBlu) 
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DISCRIMINATOR BANTIWIDTH METHOD, CS116 
NON-PULSED RECEIVERS 

Equipment  Under Test 

Receiver Nomenclature . .  

Type 
Tuning Range or- Band 
Tuned Frequency MHz 
Nominal Sensit ivity dBm 
Configuration 
Significant Control .Positions 

!_I 

Serial No. 

Test Equipment I 

Significant Control Positions 

Test Information 

Point  of  Signal  Injection 
Measurement Point 
Std. Response Used . .  
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APPENDIX  D 

PULSED RECEIVERS 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



MIL-STD-449D 
22 -February  1973 

RECEIVER  MEASUREMENTS 
SENSITIVITY  'METHOD ' CS102 

' -PULSED 'WCEIVERS 

Equipment  Under  Test 

Receiver  Nomenclature 

Tuning  Range  or  Band MHz 
Nominal  Sensitivity  .dBm 
3 dB  Bandwidth kHz 
Configuration 
Significant  Control  Positions . 

TYP@  Serial No. 

Test  Equipment . 

Significant  Control  Positions 

Test  Information 

Test  Signal.Modulation: 
Frequency Hz, Percentage x 
or .PW wec, PR3 PPS 

Point of Signal  Injection 
Point of  Measurement 
Std.  Response  Used 
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RECEIVER  MEASUREMENTS 
DYNAMIC 'RANGE 'METHOD  'CS104 

. 'PULSED  'RECEIVERS 

Equipment Under Test 

Receiver  Nomenclature 

Tuning  Range or Band 
Tuned Frequency . ,MHz. 
Configuration 
Significant Control  Positions 

'Type Serial Nd. 

Test Equipment 

. .  . 

,. . .  . - -I 

Significant  Control  Positions 
. .. 

." ~ 

. .  . .  . -  
. .  

Test Information 

Point of Signal  Injection . .  
Point of Measurement . . 
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Equipment  'Under Test 

Rcvr  Nomenclature 
- C o n f i g u r a t i o n   S e r i a l  No. 
Tuned  Freq. MHz, MDS . dBm 

N o m i n a l   C h a r a c t e r i s t i c s :  
PW . usee, PRF . - .  PPS 
S e n s i t i v i t y  dBm, N o i s e   F i g u r e  
3 dB Bandwidth H Z  

Loca l  Osc; Freq .  
1. , O Above,  Below O 
2.  , O Above ,. Below 'O 
3.  . O Above.  Below O 

S i g n i f i c a n t   C o n t r o l   P o s i t i o n s  

-Test- Equipment 

S i g n i f i c a n t   C o n t r o l - P o s i t i o n s .  

-Test Inf   ormati .on 

Test P u l s e :  PW usee, . P D  PPS 
MDS w/Tes t  - P u l s e  dBm 
P o i n t   o f   S i g n a l   I n j e c t i o n  
Measurement   Point  . . 

Std.  Response-  Used -. 
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Relative 
Response 

(dB>; 
.’ ;f: 

Absolute 
Freq. 
(MHz) 

Absolute 
Freq . 
(MHz) 

L .  

’ Bandwidth 
(kHz) ‘ . .  

. .  

. .  

- .  

194 

 
 

Document provided by IHS Licensee=IIT Research/9989721100, User=,  12/16/2002
09:47:34 MST Questions or comments about this message: please call the Document
Policy Management Group at 1-800-451-1584.

-
-
 
 
 
|
|
 
|
|
|
 
 
|
 
 
 
|
 
|
|
|
|
|
|
 
|
 
|
|
 
 
|
|
 
 
|
|
|
|
 
|
|
|
|
|
|
|
|
 
 
 
 
 
 
 
|
|
|
 
|
 
 
|
|
 
-
-
-



Rcvr . 
Tuned 
” .  

Nomenclature Serial No. 
MHz Prequëncy 

-Af O 

Frequency (kHz) 

+A f 
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nversion receivers: 

Double conversion receivers: 

PlfLo# 
f s P  = Ql -I 

Triple conversion 

PlfLOl 

fSP - Ql 

-?: - 

P2fL02   f IF2  

QlQ2 

receivers: 

'afL02 I I P3fL03 '. f I F 3  
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MIL-STU-449D 
22 February  1973 

RECEIVER  MEASUREMENTS 

'PULSED  'RECEIVERS 
RADIATED  .SPURIOUS  'RESPONSE  'METHOD RS102 

EauiDment Under'Test 

Receiver  Nomenclature 
Type  Serial No. 
Tuning  Rangë  or  Band 
Configuration 
Tuned  Frequency MHz 
Modulation  Frequency MHz, Percentage % 
LO--Frequency (1) MHz (2) I MHz (3) MHz 
IF  Frequency (1) MHz (2) MHz (3) MHz 
Far Field Distance Ft.. , Meters 
-Significant  Control  Positions 

Test  Equipment 

Significant-Control Positions 

Test  Information 

Receiving  Antenna  Elevation Ft . MSL 
Test  Antenna  Elevatlon ~ Ft . MSL 
Test  Signal  Modulation 
Std.  Response-  Used 
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Equipment Under-'Tese 

Receiver Nomenclature . . . . . . . . . . . . . . .  

.Type 1 Seriaï' NO .,' . . . . .  
Tuning  Range.'Ör  Band, . ' 

Configuration . . . . . .  . . . . . . . .  . 
significant Coxitrbl Pdsitions' . . . .  ". . . . . . . . .  1~ . . . . . .  ... 

. . . . . . . . . . . .  . .~ 

. . . . . .  . . . . . .  " . ~~ . .  . .~ . .  

. . . .  . . . . . . . . . . . . . . .  
~ . . . . . .  . . . . . . . . . . . . .  

.~ 
. . . . . . . . .  

Test Equipment . .~ 

. . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . .  ~. 

. . . . .  . . . . . . . . . . . . . . . . .  I . . . .  . . . .  . . ~ . L  ~. . 1 . .  . . . . . .  
. . . . . .  ~ .. ~ . . . . . . . . . . .  - . . - -  . . . . . . . . . . . . . . .  . . . . . . .  . ~- . .  

Significant Control Positions- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  ~, . . . . . . . . . . . . .  I _  ..a . . . . . . . . .  . . . . . . . . . . .  
. . . .  . . . . . .  .I.. . . . .  -. . . . . . . .  . . . .  . .  

Test Information 

Point of Signal  Injection . . . . .  ... . . . . . . . . . .  . . . . . . . . . . .  
Point of Measurement . . . . . . . . . . . . . . . . . . . .  
Standard  Response Use 

. . . .  ,~ . _ .  .". ~ 

. .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  .1 _.,.. . . . . . . . . . .  ._ . .  

. . .  .................... . . . .  ~. . . , -  ~ ~. . .  ." ,.. . .  - 
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Rcvr.  Nomenclature S e r i a l  No. 
Tuned Frequency MHz 

6” 
H 

Frequency k Af (MHz) 
. .  .~ . 

NOTE: (1) I n d i c a t e  and idev t i fy   i n t e rmodu la t ion  
orders  on curves - 

(2) Use s e p a r a t e   s h e e t   f o r  l A f  and -6’ 
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-PULSED 'RECEIVERS 

Equipment Under 'Teet 

Receiver  Nomenclature 

Tuning Range or Band 
Configuration 
Significant Control  Positions 

Type  Serial NO. 

Test  Equipment 

Significant Control Positions 

Test Information 

Point of Signal  Injection 
Point of  Measurement 
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MIL-STD-449D 
22 February 1973 

Equipment Under Test 
Rcvr  Nomenclature 

Configuratio  Serial No. 
Tuned Freq. dbm 

Significant Control  Positions 

Test Equipment 

Significant Control  Positions 

Test  Information 
Signal No. 1; PW usec, PRF pps. ,  Mod % 
Signal No. 2; PW psec, PRF pps. , Mod % 
Point of Signal  Injection; No.1 . , No. 2 
Measurement Point 
MDS; Start dbm, Finish - dbm 
Std. Response Used 
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Rcvr  Nomenclature Serial No. 
Tuned Frequency . MHz 

i 

RECEIVER MEASUREMENTS 
ADJACENT SIGNAL INTERFERENCE METHOD CS115 

PULSED RECEIVERS 

Interfering CW Signal Power (dBm) 
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RECEIVER MEASUREMENTS 
ADJACENT SIGNAL INTERFERENCE METHOD CS115 

PULSED RECEIVERS 

Rcvr.  Nomenclature- Serial No. 
~ ” - ” Tuned Frequency MHz 

Family of Curves, One f o r  Each In te r fe r ing   Frequency  

CW Frequency (MHz) 

I n t e r f e r i n g   S i g n a l  Power (dBm) 
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MIL-STD-449D. 
22 February '1973 

'REXEIVER 'MEASUREMENTS 
IMPULSE :RESPONSE 'METHOD CS117 

PULSED 'RECEIVERS 

Rcvr. Nomenclature Serial Nd. 
Tuned.Frequency MHz Date 

Time  (.psec/cm) 

Photo No.. 
IF Frequency " H z  
Impulse Generator Output dBm/MHz 
RF Losses: 

Cables- Losses . dB 
Attenuation . .dB 
Receiver- -Input Coupler Losses dB 

Receiver Input dBm/MHz 

. .  

- 
Comments . .  

" 
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Frequency 
(MHz) 

Sig.  Gen. 

( dBm) 
output 

Total 
Attenuation 

(dB) . ,  

P over 
Input 
( dÈm) 

Relative 
Response 

(dB) 
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COUPLER  MEASUREMENTS 
INTERNALLY 'MODULATED 'PULSED 'EQUIPMENT 

Device -Nomenclature Serial Nd. 
.Tuned. F.requency MHz 

. 5f0 f0 

Frequency (MHz) 
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COUPLER MEASUREMENTS .. 

INTERNALLY  MODULATED..PULSED  EQUIPMENT 

Device Nomenclature Ser ia l  No. 
Tuned Frequency MHz 

f. 
O 

Frequen.cy (MHz) 
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SELECTIVITY  'METHOD 'CS118 

'SYSTEM  'COUPEERS 

Device  Under Test 

Nomenclature  Serial No. 
Associated Equipment 
Frequency  Range . 
Nominal  Bandwidth 
Description 
Significant CQntrol  Positions 

Test Equipment 

Significant Control  Positions . .  - 

Test Information 

Point of Signa-l Injection ~ . 

Point  of.Measurement 
Standard Response Used . 

~~ ~ 
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COUPLER MEASUREMENTS 
SELECTIVITY METHOD CS118 

SYSTEM  COUPLERS 

Device Nomenclature Serial No. 
Tuned Frequencv MHz Date 

Frequency 
(MHz) 

Switch 
Position 
A/B 

Sig: Gen. 
Output 
(dBd 

Total 
Attenuation 

(dB) 

Relative 
Response 
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COUPLER MEASUREMENT'S 
SELECTIVITY .METHOD CS-118 

SYSTEM COUPLERS 

Device  Nomenclature Ser ia l  No. 
Tuned Frea  uencv 

~~ 

MHz 

.5f 
O f0 

Frequency (MHz) 
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COUPLER  MEASUREMENTS 
SELECTIVITY 'METHOD 'CS118 

' . SYSTEM ' COUPLERS 

Device Nomenclature Serlai No. 'I. 

Tuned Frequency MHz 
: 11 1 .  

, , . :. : 

n 

a Fg 
v 

PI 3 
rn a 
d 

Frequency (MHz) 
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Switch 
Position 
- A/B 

Sig. -Gen. Total 
Attenuation 

(dB) 
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Power 
Input 
( dBm) 

. output 

(dBm) 
Power 
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Device Nomencxature- . Serial NO. . . . 

Tuned -Frequency .MHz 

Power :Input (dBm) 
" 

225/226 . -  c, 
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ANTENNA  MEASUREMENTS 
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22 February 1973 

t 

ANTENNA MEAS.UREmNTS 
EXTERNALLY  'MODULATED  'NON-PULSED  'EQUIPMENT 

Section S.6 

Equipment  Nomenclature. Serial No. 
Antenna  Nomenclature . Serial No. 
Tuned  Frequency MHz 
Far Field Distance ~ - F t  . M 
Tdlt Angle:  Elect 

Mech. 
Beamwidth: - Horizontal 

Vertical 
Polarization 
Designed Gain . dB 
Special  Characteristics 

Test  Sdte Elevation Ft., MSL. 
- Measurement Distance Ft. - M 

Test  Antenna  Nomenclature Polarization - Gain dB 
Dimensions . Ft. - Height  above site Ft . 
Tilt  Angle Main  Beam (@ 3 dB)  Ver. o Hor. 

Active Antenna; Systemu  Testa 
Recorder  Response Time- 
Terrain Description 

228 
.. , . .  . _  

. i  
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22 February 1973 

Antenrra Nomenclature - S e r i a l  No, 
Date 

System  Antenna: 
P o l a r i z a t j o n  - 

Scan L i m i t s  : Azimuth O t o  
Elevation  Angle 

O 

O 

Test Antenna : I .  

Type 
P o l a r i z a t i o n  . 

Height 

iLWX : 

ft: . *F 

ANTENNA PATTERN 

Angle ín -Degrees 

- ~~ Azimuth detai l -must   be  adequate  t o  de f ine  2.5' increments .   At tach  separate  
~ "~ 

~ 

p a t t e r n  showing:  main beam d e t a i l ,  
." 229 
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ANTENNA ,MeASUREklENTS 
-~ X N T E R N ~ Y  MODULATED 'PULSED 'EQUIPMEWS 

- Sëction 5.6 

Antenna  Nomenclature  Serial No. 
. .. .- -Date 
System Antenna: ~. . 

Polarization. 
Scan Limits: Azimuth ' to 

Elevation  Angle 
Test Antenna: . .  

Polarization 
Height - ft. 

. .  
" - 

~I . . - .  

. .  
. .  

ANTENNA  PATTERN 

Angle  in  Degrees 

Azimuth  detail must be  adequate to define 2.5' increments. Attach separat 
pattern showing main beam detail. 

~ ~~ 

2311232 . 

0 
. . _  .. . . .  

. _ .  
. ~ . I  - .  . I  _ . .  -. . ~ - , . . .. . . - -  - , . .. ." . 

. . "  
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A 

TRANSMITTER 
UNDER TEST 

SIGNAL 
SAMPLING 
NETWORK 

DUMMY 
LOAD 

I 

1 

I 

I 
I I I 

c VOLTMETER 

SOURCE 

AT-TENUATORS 
AS REQUIRED 

A 

7 I 
I MODULATION 

MONITOR- (AM) I . DEVIATION‘ . 
MONITOR (FM) 

~ G U R E  I 

MEASUREMENT  SETUP 

CE101 - MODULATOR BANDWIDTH AND 

CE1.Ö2 - MODULATION CHARACTERISTICS 
- .  4 USE 2 TONES FOR SSB 
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t 

.KIL-STD-449D 

L 

i .  

[ 
VOLTMETER UNDER TEST r RMS SIGNAL SAMPLING 

f NETWORK 

i 

: E 
. L  AVERAGE  POWER ATTENUATORS 

o AND/OR PEAK  VOLTAGE gt 
I 

AS  REQUIRED I 
MODULATION FILTERS 
MEASURING :f 

: i DEVICES 
AS REQUIRED 

i 
i 
c O 

I 

! 

FREQUENCY 3- 5 

SPECTRTJM SHAPED NOISE TWO TONE J 
MODULATING CAMERA ANALYZER MODULATING 

SIGNAL OR SIGNAL 

i . , 
SELECTIVE 

' 

VOLTMETER 
J 

c 

CALIBMTED 
SIGNAL 

L 

NOIW; AS REQUIRED . 
PULSED OK SHAPED 
GENERATOR; C W ,  

t 
- I /  Used for Non-Pulsed  Measurements Only. 

Figure 3. ikasurement S e t u p  CE107,CE108-C~~-1ductcd  Emission  Spectrunl 
Characteristics (Narrow-Bandwidth)  CEl03,CEllO-Conducted I Emission  Spectrum Characteristics (Wide-.Bandwidth) 

This page supersedes  pagm235 o f  22 February 1973. 
" 

2 35 
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MIL-STD-449D 
1% May 1976 

INTERFERING  COUPLING  DUMMY 
NETWORK  LOAD 

CALIBRATED FILTERS AND 

GENERATOR AS REQUIRED 
SIGNAL r ATTENUATORS - 

DUMMY 
LOAD 

i 

. TRANSMITTER  COUPLING  SIGNAL 
UNDER TEST NETWORK COUPLING 
(SYSTEM) NETWORK 

L .a i b 

SPECTRUM r 

ANALYZER 
(TEST RECEIVER ) 

)" VOLTMETER  ATTENUATORS FILTERS AND 

(TEST RECEIVER) AS  REQUIRED 

. Figure  4. f4casurement Se tup   CEl l l - In t ennodu la t ion .  

This page  supersedes  page  236 o f  22  February 197.3. 
1 
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CABLE 

TRANSmTTER -UNBER TEST I 

P 

FIGURE 5 

MEASUR-EMENT SETU 

EMISSION SPECTRUM 

23 7 

AND  FILTERS 
AS REQUIR-ED 

FREQUENCY 
SELECTIVE‘ 

VOLTMETER 
OR 

SPECTRUM 
ANALYZER 

+ 

.CTERISTI.CS 
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MIL-STD-449D. 
22 February 1973 

TRANSMITTER 
UNDER TEST -i TO ANTENNA 

ATTENUATOR 
IF REQUIRED 

1 

t o .  SCOPE . 

PROPER TERMINATION 
FOR DETECTOR AND 
INTERCONNECTING 
CABLE USED - 

b 

FIGURE 6 

MEASUREMENT SETUP 

. .  

CE112 - CONDUCTED AMPLITUDE VERSUS TIME CHAUCTERISTICS ' 

238 
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MIL-STD-449D 
22 February 1973 . .  

P 

. AUDIO 
SIGNAL 

GENERATOR 

FILTERS AND 

AS  R-EQUIRED 
ATTENUATORS 

; 

- _- 

1 I 

l RECEIVER Audio or Video Output DISTORTION 
UNDER- TEST .ANALYZER WITH 

TRUE RMS 
U I -  METER OR. EQUIV. 

F1GUR.E 8 

MEASUREMENT SETUP 

CS105 - AUDIO SELECTIVITY (Alternative) 

240 
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c 

TEST 
ANTENNA 

FREQUENCY 
SELECTIVE 
VOLTMETER 

TEST SYSTEM 
ANTENNA  ANTENNA 

c I 

AMPLIFIER 

I 

U GENERATOR 

AUDIO 
OSCILLATOR 

PULSE 
GENERATOR 

DISTORTION ANAL. 
WITH TRUE RMS 

. METER OR EQUIV. 

FIGURE 9 

MEASUREMENT SETUP 

RSIOI,RS102 - RADIATED  SPURIOUS  RESPONSE 

JI USED FOR NON-PULSED  MEASUREMENTS  ONLY. 
21 ÚSED FOR PULSED MEASUREMENTS  ONLY. 
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MIL-STD-449D 
22 February~ 1973  

DISTORTION ANAL. 
. WITH  TRUE  RMS RECEIVER 

UNDER TEST METER OR €@VrVa, 
I 1 I 

I 

r-l OSCILLOSCOPE 

FIGURE 10 

MEASUREMENT. SETUP 
.. 

CS1 1 O, CS1 11 - INTERMODULATION - 

C S I I ~ , C S I I ~  ADJACENT SIGNAL INTERFERENCE 
JJ USED FOR NON-PULSED MEASUREMENTS ONLY. 

21 USED FOR PULSED ,MEASUREMENTS ONLY. 
24 2 
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. .  
RECEIVER UNDER TEST 

"""""I."""" "B 

. .. , 

- .  

I 

. .  

FIGURE 11 

MEASUREMENT SETUP 

CSl'16 - DISCRIMINATOR BANDWIDTH 

24 3 
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22 February 1973 . 

CALIBRATED U FREQUENCY 
ATTENUATOR . SELECTIVE 

VOLTMETER 

FIGURE 13 
- " 

MEASUREMENT SETUP 

CS118 - COUPLER  SELECTIVITY 

CSI.19 - COUPLER  DYNAMIC  RANGE 
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Relative 
Power 

db 

8 .elev = O 

-180 O O0 -1-1 80° 

FIGURE 14 Typical  azimuth  antenna  pattern plot. 

I O Theta 
Note : Azimutha3 Patterns  should 

be taken  at  indicated  elevation 
\ .  angles where possible. 

Relative 
Power 

db 

O0 900 

-FIGURE 15 Typical  elevation antenna  pattern plot. 
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